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ABSTRACT 


This report describes initial steps taken toward developing an automated 
analysis of planetary surface area-coverage provided by an orbital photoimaging 
system from the baseline orbit. It is intended to facilitate mission design for a 
planetary orbiter, such as the previously proposed Voyager 1973 Mars mission 
which has since been deleted from planning. 
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ON ANALYSIS OF AREA COVERAGE BY 
ORBITAL PHOTO IMAGING SYSTEMS 

INTRODUCTION 


During mission design studies by the Voyager Interim Project Office 
for the proposed Voyager 1973 Mars mission,* the requirement arose to deter- 
mine the surface area of Mars which could be encompassed by the area-coverage, 
photoimaging system from the baseline orbit. Hand calculations were employed 
[ 1] but were laborious and were not highly accurate; the slowness of these cal- 
culations prevented comparison of photo coverage from various orbits by various 
candidate photoimaging systems. This internal note describes initial steps 
toward an automated analysis of orbital photoimaging coverage intended to facili- 
tate planetary orbiter mission design. 


ANALYSIS 
Orbit Path 

The orbit is assumed given in terms of the following parameters (see 
Appendix. A for complete nomenclature) : 

Periapsis altitude, h^ 

Apoapsis altitude, h , or period, p. 

9 . 

Latitude of periapsis , 

Inclination to Mars equator, i 


* Voyager 1973 has not been funded and will not take place. 




» v j { '• 4 / ** I 

The initial point of the phot’ogxapliic''pass is assumed given in terms of 
longitude and latitude of the sub-spacecraft point. Time interval between pictures 
is assumed given. Figure 1 summarizes the geometry. 



FIGURE i. PHOTO MISSION ORBIT GEOMETRY 


The true anomaly (0) from the ascending node to periapsis is given by: 


sin A 9-t = sin L /sin i 
P / 


(i) 


where A0 may be either less than, or greater than, 7r/2, which must be specified. 
Thus true anomaly of the ascending node is 2 tt - A 0 j. 

The true anomaly from the ascending node to the initial point of the pass 
is, similarly: 

sin A % = sin L^/sin i . (2) 
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Then the true anomaly from the initial point to periapsis will be 
A 6 = A e± - A d 2 . (3) 

For the geometry shown, the true anomaly at the initial point will be 


6 = 2?r - A9 


(4) 


A table may foe constructed of time versus true anomaly from the 
initial point. An explicit relation of true anomaly versus time is not known; 
therefore, interpolation from the table will be used. If the orbit size is given 
by h and h , 

£L p 


r = r « + h 
a o a 

(5) 

r = rj + h 

p 0 p 

(6) 

a = ( r + r )/2 
a p 

(7) 

e = r /a - 1 . 
a 

(8) 


If the orbit size is given in terms of r and p , 


- ("£T 

(9) 

e = i - r /a . 
P / 

(10) 

The table is constructed by taking values of 6 at ten degree intervals, 
beginning with the initial point. 

e + cos 6. 

cos <§. = — 

3 1 + e cos 9. 

I 

(ID 

where 


9, = 9 T + j<50; 80 = 10° 

1 I J 
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Then 


3/2 

At = a ^ - e sin £ - (<^. - e sin <^)J . ( 12) 

True anomaly corresponding to time At after time = 0 at the initial point 
may then be found by interpolation of the table. Newton’s divided difference 
formula was used [2). 

Altitude is found by 


a( 1 - e 2 ) 
r — , _ 

1 + e cos 6 

(13) 

• 

s-f° 

ii 

& 

(14) 


It is necessary to state a convention of coordinates. The basis will be 
the polar axis of Mars, this being the Z-axis with Z positive north. The x 
axis will pass through 0 and 180 degrees longitude and the equator, positive 
toward 0 degrees longitude. The y-axis will pass through 90 and 270 degrees 
longitude, positive toward 90 degrees. Longitude is defined as increasing east- 
ward, thus providing normal right-handed coordinates. See Figure 2. The angle 
0 is longitude; cp is measured from the positive Z-axis. Note that latitude is 

L = 7r/2 - <P . (15) 



FIGURE 2. COORDINATE CONVENTION 
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The normal conversions from spherical to rectangular coordinates therefore 
apply: 


x = r sin (p cos © 

y = r sin <p sin 0 ( 16) 

z = r cos <p 

© = tau -1 (y/x) 

r = (x 2 + y 2 + z 2 ) ( 17) 

(p = cos -1 z/r 

Later a convention will be adopted replacing x, y, and z with X l5 X 2 , and X 3 for 
convenience in matrix notation. 

The next step is to find the sub-spacecraft point, in longitude and latitude, 
over which each photo is taken. We know the following: 

1. True anomaly at which the photo is taken. 

2. Time at which the photo is taken. 

3. Longitude, time, and true anomaly of initial point. 

4. True anomaly of the ascending node. 

Longitude of the ascending node is needed, and is found by: 

cos(©j - 0^) = cosC©^. - © n )/cos Lj * (18) 

Figure 3 shows the relevant geometry. Note that the angles 9 , © , and 

P P 

0 are negative according to the state convention. Longitude and latitude of the 

2l 

sub-spacecraft point will be found by a process of coordinate rotations. First, 
note that the coordinates of the sub-spacecraft point in the prime system are 
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( 19 ) 


x 1 = x\ = cos 0^ 
y T = A = r 3 Sin 
z’ = Xg = 0 



The coordinates of equation 19 may be transformed to up rimed coordinates 

by [3] : 

1. Rotating the prime coordinate system about the Xg axis through the 
angle so that the Xj axis passes through the line of nodes, 

2. Rotating the system about the new xj axis ( the line of nodes) through 
the angle -i so that the Xj X 2 plane coincides with the Xj S 2 plane. 

3. Rotating the system again about the Xg axis through the angle - 1 so 
that the prime and unprime systems coincide. 
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These rotations are performed by matrix multiplication. Define three matrices: 


cos 6 sin 6 0 

n n 


B = 


-sin 9 cos 9 0 

n n 


L 0 


( 20 ) 


C = 


0 cos(-i) sin(-i) 


0 -sin ( -i) cos ( -i) 


D = 


cos ( -© ) sin ( -0 ) 0 

n n 


-sin ( -0 ) cos ( -0 ) 0 

n n 


L 0 


l - 1 


( 21 ) 


( 22 ) 


and another matrix, A = DCB . ( 23) 

Then the coordinates of the point are 

x = Ax t . (24) 

Longitude and latitude may then be found by equations ( 1Y) . A longitude 
correction for the planet’s rotation is required: the longitude found assumes the 
planet did not rotate during the time the spacecraft passed from the initial point 
to the photo point. Rotation during this time will decrease the longitude at the 
photo point by an amount, o ot; this amount is subtracted from the computed 
longitude. 

The azimuth of the flight path at the photo point may now be computed. 

Azimuth is £ = tan -1 ~ ) • (25) 
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In order to account for the rotation of Mars, we must express this as: 


t = tan 1 


( 9Q/9t cos L \ 

' 3L/6t / ' 


(25a) 


It is convenient to use coordinate transformation to obtain 89/3t and 
3L/3t. The angular rate of the spacecraft in its orbit is 


w =V 
s P 


r /r 2 where Y 
P P 


(e + i) 


P 


Then dx{/dt ~ r^ cu g ( - sin 0) 

,3x2/3t = r co cos 9 (26)' 

s 

Bxg/ 3t= 0 


where equations 26 are in the spacecraft orbit coordinate system. By coordinate 
transform, 

0x/8t = A 3xV3t (27) 


where A is defined by equation 23. Differentiating the inverse relations of 
equation ( 17) we find: 


30/ 3t = 


dx 2 /'dt - X 2 dXj/dt 


x| + 


V 2 

x 2 


+ U), 


9L/ 3t = ~ (tt/ 2 - <p) - 


3x 3 /8t 
4 i-xl/Xj 


(28) 


where the planet rotation correction has been included in 30/9t . These values 
may be substituted into equation 25a to derive azimuth. 
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Photo Coverage 


With, the determination of the longitude and latitude of the sub-spacecraft 
point and the azimuth of its path, we axe now ready to begin analysis of the format 
of the picture itself. We will assume that the picture is rectangular with a view 
half-angle ex in the transverse direction and y in the fore-and-aft direction. We 
further assume that the camera may be looking to the right or left of vertical 
(forward or aft looking should also be considered, but has not been included in 
this analysis ) at an angle /3, with (3. positive looking right. Figure 4 illustrates 


Spacecraft 



plane tangent to planet 
surface at sub-space- 
craft point 


FIGURE 4. CAMERA VIEW GEOMETRY 
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the geometry, where, for the moment we have assumed the camera to be looking 
at a flat plane tangent to the planet surface at the sub-spacecraft point. The 
example shown has jS positive. Based on this figure we wish to calculate sixteen 
relevant angles. These are the angles from the sub-spacecraft point to the 

four corners and mid points of the sides of the picture, and the angles O. ; from 

the vertical to the lines connecting the spacecraft to the previously mentioned 
points. 

Referring to Figure 5, we see the picture format of the previous -figure 
displayed on a coordinate system. This coordinate system is as if the spacecraft 



+x 


FIGURE 5. PHOTO GEOMETRY WITH DUMMY COORDINATES 
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had just flown up the zero longitude line and is directly over the north pole of the 
planet. Note the angles Q 0 , Q 1} and Q 2 . These are 


< 29 > 

„ , _i /tan y cos ca\ 

Q t = tan ( — — f — ) (30) 

1 \sm ( a + 0) J ' 1 

n , _i /taay cos 

Q » =tm (itoW) < 31 > 

(Note: Derivation of these angle formulas from Figures 4 and 5 directly is quite 
difficult; they are for illustration only. If the reader wishes to derive the- formu- 
las , it is suggested that he draw a plane in Figure 4 perpendicular to the optical 
axis and containing the picture center . ) 

Referring now to Figure 5, we find that for the right-looking picture 
(j3 pos.) 

oq = 3;r/2 - Q 2 

co 2 = 3 tt/2 

C0j = 3tt/2 + Q 2 

co 4 = v/2 - Qo 

(32) 

= 7r/2 - Q| 

COg = 7 t/2 

co 7 - ?r/2 + Q 4 

w s ='7r/2 + Q 0 
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and for the left -looking picture (j3 neg. ) 


= 3?r/2 - Q a 
co 2 = 37 t/2 
CO 3 — 37 r /2 + Qj 
uj 4 = 37 r /2 + Q 0 
co 5 = -n/2 - Q z 
COg = 7r/2 

coy = Tf / 2 + Q 2 
w 8 = 3 71 / 2 - Q 


(33) 


Note that hy convention, u> 1 is the upper_left-hand comer of the picture and we 
proceed around the picture in a counter-clockwise direction. Any other convention 
could, of course, he adopted. 

To each angle up there corresponds an angle £2 . For the right-looking 
and left -looking cases: 


£2 4 


I tan -1 


tan ( a -j3) 
.sin coj 


£2 2 = I a - p | 


£2 4 = j tan 1 [" ^ ■ 1 I 

4 I sin w 4 J 

tan ( a + 0) 
sin a>g 

£2g =| ci + j3 I 

£2^ = firj 

^3 — 


£25 = !• tan 1 


(34) 
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where all are defined as positive. Note, however, that j3 must be taken, 
as negative for the left -looking case. 

The next step is illustrated in Figure 6. The flat surface of Figures 4 
and 5 provided a mental aid in determining the angles oj . and S3., but now we 



FIGURE 6. CONVERSION TO SPHERICAL SURFACE 




must switch, to a spherical surface. The angles of interest are <p, the arc of 
planet surface viewed at the angle £2^ from height h. By the law of sines , 



<p. — x - £2. - £. (38) 

i l 

The eight points outlining the picture are now defined by the angles co^ 

and <p .. Note that the angles to. and <p. are just the spherical coordinates of the 

picture points in a coordinate system in which the z-axis passes through the 
spacecraft. 


And now to get the picture into normal coordinates: ( i) Rotate it through 
an angle 0 so it appears as if the spacecraft has just flown up the longitude of 
the actual picture instead of longitude zero; ( 2) Slide it down this longitude 
line to the latitude of the actual picture; angle ( 3) Rotate it through an angle 
£ to the correct azimuth. This- is just like the coordinate transform previously 
described, except that instead of moving the coordinates we have‘moved the 
picture — in effect an inverse transform. Therefore, convert the angles to . and 
c p into Xj, X 2 , X 3 by equation 16 and, defining: 


B = 


cos 9 sin 9 0 

- sin © cos 9 0 


0 0 1 


(39) 
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c *= 


cos <f> o sin $ 


D = 


0 

- sin <1? 

cos £ 

- sin £ 

0 


i 0 
0 cos $ 

sin £ 0 

cos £ 0 

0 i 


(40) 


A = DCB 

A -1 = A (A transposed) 
x 1 = A -1 x 


(41) 

(42) 

(43) 


and, converting X back to spherical coordinates, we have the longitudes and 
latitudes of the picture outline - points. 

Translation of this claptrap into Fortran provides the mechanization for 
convenient determination of photoimaging system, area-coverage from candidate 
orbits. 


COMPUTER PROGRAM 


A Fortran IV computer program was written for the CDC 3200 to perform 
the calculations defined by the previous analysis. The program is capable of 
providing useful results, but addition of an automatic plot routine would be a 
great.help. 

The program operates in two modes. Mode 0, the normal mode, accepts 
inputs in the form of orbit parameters and compuTs photo formats for one imaging 
swath. Mode 1 is a simple mode wherein the location over the planet for each 
picture is specified. The program is in the form of a main routine and six 
subroutines: 

PH0T0 - main routine ( photo format analysis). 

SUBROUTINE ORBIT - performs flight path calculations. 


15 



SUBROUTINE NEWT - Performs interpolations by Newton 1 s divided 

difference formula. This subroutine as listed 
includes provisions for numerical integration 
which is not used here. 


SUBROUTINE XF0RM2 


Performs coordinate transformations for 
flight path analysis. 


SUBROUTINE C00KD 


- Converts spherial to Cartesian coordinates and 
the reverse for photo format analysis. 


SUBROUTINE XF0RM 


Performs coordinate transforms for photo 
format analysis. 


SUBROUTINE MMPY3 - - Matrix multiplication. 


The program has been used for several calculations of photo coverage 
of Mars by orbiting spacecraft. However, all possible combinations of orbit 
orientation and inclination have not been tried; so the possibility exists that the 
program still contains some "bugs.” 


If camera parameters and and spacecraft altitude are such that the limb 
of the planet is seen, the points are so labeled (see case 4 of the examples) ; 
and the coordinates calculated are those of the limb. However, the picture will 
not be a distorted rectangle (see Fig. 7) and cannot, therefore, be plotted with 
accuracy. 


The program described here is considered an initial step toward a 
very effective analytical device for mission analysis, and is useful as presented. 
However, many valuable additions may be visualized: 

1. Automatic plotting of results 

2. Addition of off-vertical pointing capability in the fore-and-aft 
directions (presently capable of only side-looking) 

3. Analysis of lighting angles and resolution 

4. Reference to spacecraft and planet scan platform coordinates to 
get actual look angles 

5. Calculation of additional points to better define "limb view" pictures ' 

6. Internal calculation of framing rate to minimize overlap, 
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Items 3 and 4 above would require a major effort as they involve celestial 
references and solar system geometry. See Appendix B for Fortran listing. 



NORMAL PICTURE 


"LIMB VIEW” PICTURE 


O COMPUTED COORDINATES 


FIGURE 7. NORMAL VERSUS LIMB PICTURE SHAPES 

Program Inputs 


The first input card for a run indicates the number of cases to be 
executed (NCASE). One case is one orbital pass, or one group of pictures, to 
by analyzed by single-picture analysis. For the latter, all pictures in the group 
must have the same camera parameters. When camera parameters are changed, 
this must be a new case. 

Any number of cases from 1 to 99 may be run. The number is punched, 
in integer form, on the card, ending in column 2 (12 format). 



The first card for each case identifies the type of analysis (MODE) , the 
number of pictures in the case (NPIC) , whether or not the side-looking angle 
is to alternate between positive and negative (KSLA) , and location of periapsis 
with respect to initial point (KORB) . For single-picture analysis only the first 
two of these are needed; the other two may be left blank. These variables are 
entered in integer format, each occupying two columns (format 412) . 

A value of 1 or greater for MODE will result in single-picture analysis; 

0 or less in an orbit pass analysis. NPIC may have any value from 1 to 99. A 
value of 0 or less for KSLA results in side-looking angle alternating from positive 
to negative (alternately right and left-looking) . The example calculations given 
are of this form. A value of 1 or greater for KSLA results in side-looking angle 
being fixed at the input value. A value of 0 or less for KORB results in the orbit 
periapsis being placed between 0 and 90 degrees forward in true anomaly from 
the node nearest the initial point. A value of 1 or greater for KORB places 
periapsis between 90 and 180 degrees from this node. This allows handling of 
ordinary cases of morning and evening terminator orbits. Locations of periapsis 
in one. of the other two quadrants is possible but was not provided for. 

The next card (second card for each case) provides camera parameters 
PALFA and PGAMMA (view half-angles) and PSLA (side-looking angle) . These 
are entered in degrees of arc and are internally converted to radians for com- 
putation. These are entered in FiO. 0 format: PALFA located anywhere in 
columns 1 through 10 with decimal point included in the number; PGAMMA located 
in the 11-20 field and PSLA in the 21-30 field. 

For single-picture analysis, one card must be provided for each picture, 
giving HP (altitude in km from which picture is taken) , PCLAT (latitude in 
degrees at which picture is taken; southerly latitudes are negative) , PCLONG 
(longitude in degrees from which picture is taken)., and PAZM (flight path 
azimuth in degrees at time picture is taken) . F10. 0 format is used. 

For orbit pass analysis, the third and last card for each case provides 
orbit parameters: HP (periapsis altitude in km) , HA (apoapsis altitude in km) , 
PER (orbit period in hours) , PLAT (periapsis latitude in degrees) , OI (orbit 
inclination to equator in degrees) , DTPIC (time interval between pictures in 
seconds) , XIPLAT (latitude in degrees of first picture) , and XIPLING (longitude 
in degrees of first picture) . NOTE: Either HA or PER should be specified (not 
both) ; the other should be entered as 0, 0 and will then be computed by the pro- 
gram. FiO. 0 format is used. 

Table I shows input data for the five cases presented as example 
calculations. 
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TABLE L INPUT DATA FOR EXAMPLE CALCULATIONS 


t 2 j * s • i i i » mi i} a .> * <> ii it;u> n DM »n» a nan j; um » » ii u anna <)«•««> ««»»i u umu mw mmiiii 12 UMKftii n« mt i2 rut n nr? 

IBF 5081 


1 3 
13.5 

2260 . 

2260. 


13.5 

1000 . 
033 0 
13.5 

1000 . 

030 0 1 
13.5 

1000 . 

030 0 1 

13.5 

1000 . 


13.5 

- 20 . 

- 20 . 


2260. -20. 


026 0 


13.5 


13.5 

0 . 

13.5 


12.5 


5 . 


12 .! 


17989 . 0 . 


12.5 

14 . 

12.5 

14. 


13.5 12 .! 


14 . 


0 . 

0 . 


43 . 


22 . 


22 . 


90. 


25 . 


72.5 - 20 . 


120 . 


120 . 


- 10 . 


0 . 


0 . 


39.71 


22 . 


25 . 


72.5 


23.25 30 . 


i i i < i • i i iBi'on»BBB»aBitnn»8inaaBiiB*»»iHBBau«iiM<«iiii«aBHBu«aBuaaB«aa«BBeBB»BB»a»B0iaa 
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Example Calculations 


Several example calculations with plots of computed coverage are given 
n this section to illustrate the use of this computer program. The first case 
( Table n) is a single-picture analysis which illustrates the capability of the 
program to move a picture on the surface of the planet. In this case, orbit 
parameters are not computed and are, therefore, not printed out. A typical 
picture is shown ( Fig. 8) first centered at 0 degrees longitude and 20 degrees 
latitude; the picture is then shown move 5 degrees eastward in longitude, then 
it is rotated 5 degrees in' azimuth. 



FIGURE 8. SINGLE -PICTURE ANALYSES - CASE 1 

The principal utility of the program is in analyzing coverage obtainable 
from candidate orbits. The second case (Table in) presented shows the analysis 
of photo coverage corresponding to the baseline orbit in the Voyager 1973 mission 
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baseline description. Results presented are identical to those shown in that 
document except that the calculations shown include effects of planet rotation. 
Input data are listed tinder camera parameters and orbit parameters. Outputs 
shown under computed orbit parameters and the interpolation table correspond 
to the analysis previously given for equations 1 through 18. The interpolation 
table is printed out as a check, since this program is somewhat experimental. 
Under photo format data, the locations from which each photograph is taken, as 
calculated by equations 19 through 28, are given, along with the points defining 
the picture itself as calculated by the remainder of the analysis. Figure 9 is a 
plot of these results. 

Table IV and Figure 10 present analysis and show coverage from a 70 
degree orbit in which the period is adjusted for complete longitude coverage in 
17 orbits. The last two cases. Tables V and VI and Figure 11, present analyses 
and show coverages from a 25-degree orbit. The first of these shows coverage 
with- a time interval between pictures of 120 seconds; and the second with a time 
interval of 72. 5 seconds. Data from these two cases were combined in the ac- 
companying figure to show coverage from a 25-degree orbit with a change in 
framing rate during the pass. 
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DEGREES LATITUDE 




DEGREES LATITUDE 




to 



180 


FIGURE li. AREA COVERAGE PHOTOGRAPHY FROM 25° ORBIT - CASES 4 & 5 






TABLE II. ' ORBITAL PHOTOIMAGING COVERAGE ANALYSIS - CASE 1 


INPUT DATA 


CA Mb HA PAfiAMETEHS 

VIEW HALF -ANGLES! . TRANSVEHbfc = 13.50 DEG, r ORfc-A.iU-AH = 13.50 DEG 

SIDE-LOOKING ANGLE e "12.50 DEG 


PHOTO FOWMAT DATA 


(LAI 1 lUUfc) 
"(LO.jLi lUOfc) 



1 HUE 

TIME 

ALT 

AZIF 

fo ro 

F 0 1 0 

U K 

Lh 

Lwh 

aui 

LWh 

• HH 

URh 

IUP 



A*OH 

SEC 

Wh 

DEC 

c rit 
laT 

CFR 

LJUU 

H 

- IDE 

Lh 


RH 

oiUfc 

kh 








DEG 

ufcG 










T— 

a— 

Q- 

szs u7n~ 

0 ” 

- 20.00 

' T" 

■-rtfTb’A"' 

jsy 3i 

- 20.00 

359.29 

- d v . i o 
459.22 

-<;y .50 
iu * a 

-29 . 75 
25.35 

22 . 

-/ . 1 <J 
22. DU 

- V . VO ‘ 
V. 01 



2 

0 

U 

2200,00 

0 

- 20,00 

5. Oo 

-10 O'! 
4 31 

vu 

*,k 9 

-Z9.lt> 

4.2Z 

1 !> .2 a 

-^9 ,/5 
>50 

-io. 6 y 
2 /. 2 & 

-'.14 
2 ' . 00 

- y , 9y 
14.01 


















' 3 

0 ■' 

O' 

2200,00 

t;w 

“ 2 'oTu F“ 

5.HU 

-To m 
5.12 

4,29 

~z y . L* 6 

3,31 

-30 .30 ■ 
14.26 

-31773“ 

29.62 

- 2 tr , 4 o 

2/. 42 

-o 794 

26.QV 

-io75a 

l4,aa 



N> 

Ol 



bo 


TABLE KL ORBITAL PHOTOIMAGING COVERAGE ANALYSIS - CASE 2 


INPUT DATA 


Cni-E 2 


CAUtiU PARAHElfcftb 

VIEW Halt -i.NGLfcb » T M ANSvl:RbE = lb 5u DEG, MtKb -A I. -AH = Ib.Snl UfcU 

SinE-LOUMNB ANGLt = 1?.&D DtP " " — 


UI(Bll PAFfAMblbs.b 
PERIAPGIS ALT = 1000,00 KH 

APflAPSlS ALT = 17989,00 KM 


PER1APSIS LATITUDE s 93,00 PEG 

GSEsI! luCU : V0, 00 DEG 

riMfc HltKVAL 

NElWfcE.j PlGIUhtb = 72, 00 SfcC 

initial point latitude = -ao.oo deg 

initial hUINT IVNoITUDfc = U LEG 


COhnuitD OHbtl KARAMETEi.b 


APOAPOlb MAUIUb = 
PERIAPblb PADlUb = 
TRUfc aniuhaLY 
OP f \ J T 1 aL PGJImI s 
OHNII ELGENTH ID 1 T T = 
TRUE A^LMALY 
Of ASCtYlllwG NOUE = 


21367,011 KM 
43 / 81 UQ KH 

2V/.00 DEG 
. 65'99 

317.00 DMi 


LONG) ] tiOE Uf 

A SCEi\ u C nlj iwOGc ~ o DEG 

ORulI KenlOU = 12.29S >6 HR 


INIERPULAIICN UbLfc 

TIHE • TR ANCrl E'CC ANOH 


0 

5.18 

5.74 

206,80 

5.36. 

5 . B4 

538.25 

5.53 

5.93 

769.31 

5.71 

6,02 

972.7b 

• 5 ,»B 

6,10 

1109.87 

6 ,06 

6,18 

1360.83 

' 6.23 ‘ 

6‘.26 

1550.91 

0.91 

6 , 34 

1793.23 

6 . ?8 

6.42 

1V94.2I1 

6.75 

6.50 

2158.89 

6.93 ' 

b.58' 

2399.04 

7.10 

6.67 



TABLE HI. (Continued) 


2658.23 

7.28 

6.77 

2962.86 

/ . 46 

6.87 

3323.61 

7 , 63 

0.97 

3/62.39 

/.ao 

7 . 09 

4310.6b 

7.90 

7.23 

5033.90 

6.15 

7.38 

5938.15 

6 . 33 

7.66 

7176.66 

6.50 

7.76 

8855.4/ 

8.87 

7.99 

11125.22 

8 . 85 

8.27 

14121.39 

9.02 

8.58 

17874.52 

9.20 

8,93 

22199.40 

9.37 

9,31 

26675.76 

9.55 

9.69 

30810.87 

4. /2 

xu . a 6 

34269.25 

9.90 

10.4(1 

36962.73 

10,07 

10.70 

3897/,5o 

10,25 

10.96 

40463.12 

10.42 

11.18 

41562.63 

10.59 

11.37 

48386.94 

1U. 77 

11 .63 

43023.64 

10.94 

11.68 

43523.57 

11,12 

11.80 

43927.98 

11.29 

11.92 
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0 2213,80 

353.28 

-20.00 

360.00 

-11 16 

-20.08 

-28. va 

-28,22 

-26 ♦ fc a 

_ - . . ~ — -«— — — 

* 



33bT25 

359,31 


11.10 

*2 


hTT' uPl? - ~ i up 

blU b J<ii 


-16.36 -5.26 -9.22 

-“723’ IT. 0 2 7 755' 


? 299,39 72.50 21Tr, 45" "753 , 4T" -17 . 6I~ 359 . 7l ~ -0 '23 “iS77T ^29,29 =^7‘,?3 -26T02' -l7Y5"4 =T H> ' - 9 '.''22" 

330.26 339,28 338. l/_ 351 . 63 1.49 .3 6 359,36 3 pQ.32 

3 30 i ,'67 1 4 5 .' DO 2011733 — 353766" -15.13 SST.Tfi ~ 7 ~ lT“I577[T ~ ^23T2S -22 .T2 2X"753 T7737( -TT750 -TTT 

357.89 358,00 359.79 8.94 21.04 16 .12 1/ .0B 6,2/ 


"T"' 3oT7'45 "'5T73D“i9l3,t)4 "3'5'J77i|" -i?7i 


O') 0.23 341.32 340.91 352.12 


r7T7 -TaVOV -4761 -5, U1 

.62 339,69 358.85 330.76 


5 ‘ 307,12 “ 29 * 0 . 0o''l819, 35"' 353‘.S1 -9.'8b""J5<>7ftZ -2 64 “79,9 4 7p,£3 -16,84 -lX 4 4 - 7 .76 ITT! *1.26 

357.50 338,26 359,07 7. 03 1/.33 15.30 14.59 5.02 


1 3oX"89 362 . 5u _ l728 ,24 354.08 -7“7ll ‘358.63 -O.Tl -8. 44 -lUTtS -13 . 1 ® -13.98 -/,06 -0 ■ 14 *0.34 

341 84 342, 94 342.95 352 .41 359.60 359.04 356.33 331,06 
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TABLE III. (Continued) 


7 

312.75 

435.1)0 

1640.64 

354 .25 

-4.25 

368.23 

2.27 

-4.40 

-10-8/ 

-10.60 

-10.46 

-2.66 

5,25 

3.43 








35/ , 08 

36/,/ 5 

368.41 

6. J9 

14.21 

12.81 

12.3/ 

3.86 

8 

315.71 

5{j7 .50 

1557.52 

354.42 

-l.£9 

357.54 

4 82 

•2.58 

-10 . 05 

- B .52 

"7.47 

-1.24 

4,vy 

4 ,7V 






■ 


644. 09 

3«4 , lb 

444.44 

352.63 

65'*, 02 

454 .40 

35/ .80 

451 .2/ 

9 

318,78 

580.00 

1478.52 

354.60 " 

1.78 

-2.36 

7.65 

1.74 

-4.1b 

-4.0U 

-4.04 

2.95 

10 . 00 

0,62 








356.64 

36/. el 

367-/6 

3.94 

11.62 

10.67 

10,42 

2.79 

10 

321.94 

652.50 

1404,29 

354.78 

4,94 

-2,65 

10.30 

3 , n 

-2.96 

-1.66 

-0 , c 3 

4.98" 

1U.5» 

10.40 








343. S8 

345 , 02 

346.42 

362. 6U 

358.28 

35/. 77 

36/. 26 

351.31 

11 

325.20 

725.00 

133b , lS>" 

" 35 4 .9 6 

8.20 

-2.94 

13749 

a , i o'" 

2.83 

2.93 

2.76 

9.05 

15,36 

14.31 





. . - 

■ - 

- — 

i556 .16 

3*6.66 

367.10 

2.69 

V .4 V 

b.ay 

0.7/ 

1.82 

12 

328,55 

797.50 

1271.61 

'355,14 

11.55 

-3.24 

16.30 

10. 39" 

4.43 

5.69 

.6.50 

•'11758 

16.66 

16.49 
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344.6U_. 

346 .60 

346. UU 

362.33 

35/^68 

36/ .14 

366,71 

351 ,,20 

13 

331,99 

870.00 

1213, 88 

'355 .33 

’ 14.99 

“ '-3 . 53 

" 19.86 

1*4, 9 s " 

10.11 

10,15 

9 .57) 

“15,58 

"21,28 

20,48 








355.69 

366.1Q 

366. 60 

1.62 

7.81 

7.42 

/ , 45 

.96 

14 

335,51 

542.50 

1T62.43 

355.52 

“18.51 

'•-3'.'g3 

~ "22.78 

17,43 

12.02 

13.1b 

■ 'i3. w 

l’S-,53 

~ir.\r 

23.02 

-- 



- 

- - 

• — - 
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344 .62 

346,61 

346,1/ 

362-00 

356.90 

3?6,53 

356.15 

350.92 

" 15' 

339,10' 

*1015700' 

Tur,"54 

'355 .71“ 

"2271T 

-'4712' 

26 . r<r 

23", 118 " 

"17.62 

17.61 

17 : 29 - 

~zr.br 

' 27 .71 

" '27 .If 
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356.13 

356,52 

356.88 

.74 

6, 

6.34 

6.50 

.28 

" 16" 

" 342777' 

' ioa7. S'! 

To 7 9753"' 

“'355796' 

“25 :t> 



'"24.74" 

19. '76 ' 






-4.42 

29.6b 

20.84 

2i,4a 

“25.79“ 

’iu.iu 

” 29.96 
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344.28 

445 t 4i 

345. V4 

351.62 

4 1>6 ♦ 1*6 

355.94 

355.60 

459 .44 

17 

346 ,79" 

“uSo.uiT 

T048770"" 







' 'as;.'2'3' 





SS6 . 0 9 

29.49 

-4.71 

33 ,1b 

29,4/ 

25.29 

247TT3' 

SprT?0 

“ T47?y 

"3T.14- 








354.5/ 

364,93 

366.26 

.06 

6. >6 

6.71 

6.02 

369 ^ 7 6. 

— 10' 

~35ir;26- 








- 






1232.50 

7025725“ 

0 5 0 ♦ ’£. a 

, '£. b 

“5 ,'01" 

36791” 

32. c4 

“ 27 ■;!>'*■ ■ 

2b -96 

tv , iy 

44 , 'da 

9 / .37 

3>"* £ 4 









343.40 

444,54 

345.26 

350 .86 

455, b5 

366.36 

355,04 

349.72 


19 

454 , U 0 

16(P. UU 

ID (IV, 3/ 3b6.4 7 

37.06 

-5,30 

41706^ 

3 / . u4 

33 . u I 

02791 

327 vr 

~T0V 

41775" 

4X748" 








353.97 

364.33 

354.64 

369.61 

6.48 

6.62 

6.13 

359.50 


20 


1-5// ,>U 

1001,19 

356757 

40. SF 

-5759 

44.35 

4>V,t!«3 

36774 

36.32 

30.90 

4U . VO 

44.89 

"54777 — 








341.78 

343,16 

344.06 

34y , 96 

356.0/ 

364,80 

394.50 

348 ."6/ 
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HI 

361 (71 

l^SuTW 

loou, // 

- 353787““ 

44.71 

-S>. B9 

. 66 

44.69 

40. /U 

40.54 

39,91 

74757“ 

49,14 

49.04 








353.33 

363, /0 

354.01 

399.45 

6,64 

6.24 

"7.11 

359.59 


22 3*5,53 1522,50 1000,12 357.00 48.53 


6718 5175a 77756 72775 57774 55752 5577? 57757 52.43 

. 339.09 340.54 342.14 348,7/ 354,33 354,27 3S3,9/_. _347 13 



TABLE HI 


(Concluded) 


~'Iz 

369.34 

1695,00 

mas, io 

357, Zb 

: 2 4 

373,11 

1C6/ ,bg 

1045,62 

367.4V 

is 

376.04 

1740 . 0U 

lO/S.oy 

367.71 

~Zb 

38Q.&U 

1612,50 

1113 , 12 

357.73 


52.34 

-0.48 

50 . 4 U 
352 62 

62,32 
353 , U3 

4b. 

ai>xi . do 

56.11 


57 2V 
334 6/ 

y4,fc» 
3j/ .43 

49. V* 

59.64 

”7 . n 7 

q4 .12 
361 , 8 U 

57 ,c2 
362 ,3U 

^2.6/ 

63,5V 

- / . 3 6 

66.3 2 
327.12 

61.60 
332 ,32 



4a, 01 

4/, 10 

51.00 

50.64 

30,67 

35V. 60 

/. U5 

7. VO 

y.44 

.20 

51.32 

51,74 

5e.l2 

60,30 

00.11 

34/; 13 

354 .03 

353.76 

363.4V 

344,76 

56 . it> 

54,00 

5c. 72 

63.72 

64,30 

. 40 

V. 46 

11.16 

14.15 

2,04 

50.3/ 

5 V , 0 fa 

63 . 5l 

0/.9/ 

0 / . 6/ 

344.01 

353, CO 

363.30 

353.10 

340. av 
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TABLE IV. ORBITAL PHOTOIMAGING COVERAGE ANALYSIS - CASE 3 


I NR 01 DATA 


CAMERA PANAMfciLRS 

VlFVi HtLF-ANi.Ll-s, TRANSYkRSfc = 16.50 Deb, OKh-A. U-aFI = 14 . 5U Ufcfa 

SIDE-LOOKING a'IELE = 12, 50 liEG 


ORBIT f ARaMETERS 

FERI APS I j ALT = 1000.00'KM 

ORBIT PERIOD = ' 13.0b HR 

PERI APS [ S LATITUDE • 50,00 nEf> 

ORB I I i NC3L = 713.0 0 UbG 

TIME INIEkVAL 

BETHPE.M PiCIUKeft = /2.50 SEC 

INITIAL POINT lATlTuDE = -10. UD I.bU 

initial roini lumbitude = o oris 

COMPUTED ORE 1 1 PARAMETERS 

APOAPS1S RADIOS = 22415,10 KM 

PEriapsis Radius = 44/b,uo km 

TRUE ANOMALY 

OF' Hun At RtJ INI's 29 4,/4 DEG 

ORBIT ECCENTRICITY = .6732 

TRUE ANOMAl i ' " 

OF ASCtNljiNb ft O D E_ = 305.39 lM-C 

LONG 1 1 UUb OF 

AS’CEMJING NOOt' s 3.60 DfcG 

_ 'ORSU PEKIOD = 13.0541) HR 

J N IfiRPOC'ATl CN TABLE 

"Time " th anom tec 'anom 

' * ~ " " Q 1 5.14 ' 5.73 ' 

297,24 5.42 5.03 

555.66 5. 49 5.92' 

5_.?7 6.00 

997.66 ‘ 5 . B4‘ ” “ 6.09 

1196.16 6.02 6.16 

* ‘ ” ISHT/SS a .T9 6.24 ' ‘ 

1576. Ud o_.67 6.32 

1767 .02 6 ,'54 ' " * 6.40 

. 1965.. 03 6,72 6.48 

2175. "53" "■ ’■ 6 ‘.69" "6. ‘56 ‘ " 

2405.03 7.06 6.64 



TABLE IV 


( Continued) 


2661.79 

• 2956.71 

7.24 

7,41 

6.73 

6.83 

3304 . 71 

7.59 

6.93 

3726.82 

7.76 

7.05 

4253.28 

7.94 

7,18 

4958.22 

ti .11 

7 . 3 ? 

5816.37 

8.29 

7,49 

7011.76 

8.46 

7.69 

8645.75 

8.63 

7,91 

10885.77 

t . bi 

8.16 

13903.71 

8.98 

8.49 

17786.80 

9.16 

8.84 

• 22400.57 

» .33 

9.22 

27316.95 

9,51 

9.61 

31958.92 

9.68 

9.99 

35885.40 

V .416 

10.35 

38946.97 

10.03 

10.66 

41223.00 

10.21 

10.92 

42883,81 

10.38 

11.15 

44098.19 

10.55 

11.35 

44999.55 

10.73 

11.62 

45683.65 

10.90 

11.66 

46216.52 

11.08 

11.79 

46643.17 

11.25 

11,91 
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DECS 

08G 









1 

294,74 

u 

2336,97 

13, 13 

-10.00 

360.00 

-0 .60 

-9,e4 

-19.00 

-21.98 

-26.il 

-14 ,15 

-2.59 

-1.97 








1 .46 

3sV Vo 2 

~J5'77ou 

/ . 14 

21. b£ 

21.9/ 

35 . do 

11.30 




' * ** 

. MI MM 

— ’ 










2 

297.04 

72.50 

2230,82 

13.24 

-7.85 

.51 

8 44 

■2,72 

-13.25 

-15.14 

-16.80 

-8.00 

.80 

3.69 






042.15' 

340,35 

"336 , i9 " 

3"4 9 ,"35 

3359,1)4' 

1 .16 

"3,23 

30^.21 

3 

299.43 

145.00 

2126,67 

13.3/ 

-5.61 

1-. 0 4 

2,92 

-5.46 

-13.82 

-16.51 

-20,36 

-9.74 

.51 

1.54 








2 4 U 

' .43 

"358.36" 

""7.-26 

1ST 3 

20.37 

23.34 

11.30 

4 

301.91 

217.50 

2024,90 

1-5,53 

-3.28 

1.60 

11 . uv 

* 1,1b 

-8 . Jo 

-9,90 

- 11 . 5 / 

-3.42 

4 .54 
4.11 

7.15 

355793 








343 . l9 

'34 3. TV 

340.T4 

351 . 69 

. c d 

2T19 

5 

304,48 

29U.0U 

1925, 00 

13.74 

-0.66 

2.19 

6 . bt 

■ u./y 

-8. 2/ 

-10.75 

-14.31 

-4.91 

4.15 

5 .46 








5 , 4 43 

1*64 

359. 70 

"7.59 

17.82 

IV. 26 

22.0/ 

11.52 

6 

307.15 

362.50 

1829,93 

13.68 

1.65 

2.81 

14 .37 

5,53 

-3,04 

-4.31 

-5,44 

1.52 

a ,68 

11.05 

i 






546 .15 

546* U 

344,09 

555. 90 

1 ,b6 

5 ,54 

5 . 15 

3s 7 . 72 

7 

309.92 

435. 0U 

1737,43 

14.26 

4.25 

5.4 6 

11.16 

4,08 

-2,40 

-4 * 6y 

-7.98 

.31 

8.31 

9.79 
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TABLE IV. (Continued) 









4.70 

.*,*6 

1.24 

8.1/ 

' _ 1G, V4 

lfi .67 

21.28 

11.98 

8 

312.78 

6 07.511 

1646,72 

14.59 

6.94 

4 . 16 

16 26 

10.40 

2.73 

1.63 

.40 

6.82 

13.23 

15.40 








'350.99 

349,68 

347.52 

”356.18 ' 

2,57 

4 .64 

6.36 

755.60 

9 

315.75 

580. (JO 

1564,0/ 

14.57 

9,73 

a.90 

15.92 

V, t-J? 

3.7/ 

1,64 

-1.39 

5.91 

12.95 

14 .56 








'fi . 12 

’ 4,45 ' 

“ 2.82 

9.01 ” 

16 .62' 

”18 .-39 " 

"21 .'81 

12.74 

10 

318.62 

652.50 

14o3, U4 

15.42 

12.61 

5.70 

22.74 

15, /5 

8.90 

/.9<J 

6.7 4 

12.49 

18.22 

20.24 








353.60 

, 5 6 

350 .70 ’ 

358.4i 

4.54 

' '5Y13 • 

"7782 

" 1.61 ' 

11 

321,99 

725.110 

1408, 5U 

15.53 

15.57 

6.56 

21.12 

15.68 

10.24 

8.24 

b.42 

11.85 

18.06 

19.75 








7.78 

6,14 

- 4.-57 

lOVio 

~ 1 fi .'6 7' 

' lfi.74 “ 

"21. "31 

13.8/ — 

12 

325,25 

797.50 

1336,41 

16,52 

18.62 

7,48 

27.79 

21.56 

lb. 44 

14.48 

13.35 

1B.50 

24,64 

25.54 








35 o 35 ? , 3B 

353 . 7u 

769 - 

6.41 

7768 

V.5/ 

3,¥i 

13 

328,61 

(3/0.00 

12/3.87 

17.21 

21.75 

8.49 

26 . 73 

VI, U6 

16.9/ 

15.0/ 

12. 4 u 

18.09 

lV.'6'fl 

23.58 

25.35 








'SO a 

8.11' 

6 ."54” 

iiV6T" 

17771 

22,37 

la. 4 6 

14 

332,06 

942.50 

1215,37 

17.99 

24.95 

9,60 

33 38 

27 . /8 

22.26 

21,32 

20,'2 0 

24,84 

29,45 

31.29 








359.48 

358,21 

4b6 « fc-i 

3Til 

8.3/ 

' 9.-98 

11772 

3,2-5 

15 

345 , 6(J 

1015. 0U 

1163,24 

id .90 

28.21 

10,82 

32 72 

28.32 

23.91 

22.04 

19.46 

,24.54 

,29.42 

31,29 








i2 

107*5" 

6". ht 

13. 64 r 

r?.Ti" 

2X734 

2*.03"" 

l7 .aa 

16 

339,21 

1U6/.5U 

1117,79 

19.55 

31.53 

12.17 

39.40 

34,37 

29.34 

26.3a 

2/. 21 

31.42 

35.60 

37.44 








2 "5 •£ 

loll 

359 . 4V 

5774 

' iTTil" 

rii .'53 

1414T 

f .14 

17 

342,69 

1160. OU 

1079.40 

21.16 

34.69 

13.6 7 

39.02 

35, 0U 

30.96 

29.0 8 

26.51 

31.09 

35.4/ 

37.48 








1&.29 

13.31 

11.50 

li, 1> 

Zi'TW 

23'. 85 

26.79 

~WTTi 

IB 

346.62 

1232.50 

1048,32 

22.57 

38.27 

15,36 

45.9a 

41.23 

36 . bo 

4b. bU 

44.2/ 

4M.15 

41.99 

43.90 








5.8/ 

71 .21 

2,43 

OTTO - 

137/6 

15. /2 

1/ .91 

12.-59 

19 

350.41 

1305.00 

1024,77 

24.22 

41.65 

IV. 27 

45.50 

4i. /e 

38.02 

36.05 

33.3/ 

3/. 56 

41.53 

43.78 








19.27 

16 , VT 

14.78 

19, 49 

24 ,7'(J 

27746 

30,86 

24, 71 

20 

354,22 

137/. 5U 

1008,97 

26.14 

45.02 

19.45 

52.75 

48,27 

43.84 

42, 64 

41,25 

44,89 

48.4/ 

50,55 








“9 77V 

/ITT 

575T 

12.16 

i/,44 

19.82 

22.53 

16,96 

21 

358.06 

1450.00 

1001,01 

28.40 

48.35 

21.94 

51.98 

4b ,49 

44,93 

42.7/ 

39.65 

43.73 . 

47.33 

49.9 7 








24.61 

21,55 

18.89 

237/tT 

— 29.06 

32.47 

46 , 64 

3'8“35 

22 

361,91 

1522.50 

1000,97 

31,08 

51.60 

24.84 

59 74 

55,3 8 

51.05 

4 9.62 

47.99 

51.45 

54.81 

5 7. '21 








14.75 

11,76 

8,96 

16.36 

22.13 

25.24 

28.86 

22^83 


■ww 



TABLE IV. (Concluded) 


23 365.74 1595. 00 1008186 .54.24 54,75 26.20 58.2a 54,92 51,52 49,03 45,70 49. JQ 52.--51 .55,-72 

32.03 27,77 24.16 29.39 34.83 39,23 44.66 38,19 


Zl_ 369,56 1667 .. SO 1023,60. 36.01 57.76 32.15 66.71 62, <0 58,08 56.30 54,18 6 / .57 68.68 43.60 

21.72 16,99 12.9a 21.70 28,24 32.59 37,79 31,22 


25 373,34 1740.01) 1068,08 42. <9 60.57 36,79 63.76 60.78 57.86 84,6/ 80,63 53,99 S3, 57 60.59 

42.68 36,32 31. 08 36.71 42, '24 -48.15 55.29 49^3 


26 377,08 1812,50 1079. D9 47,82 63.14 42.26 73 35 69,17 64.62 62.4/ 89, e/ 62.90 68,58 69,28 

33.12 24.42 17.94 28.79 36.32 42.73 58,54 44,62 


-2-7 380^76 16 85., QU_ 1117 . 42 54,11 , 65.40 48.67 66.04 65,86 62.79 89.1U 54,33 57.69 SB.96 63.97 

57.86 48.20 40.29 46. 06 51.26 5 9.13 68.33 43731 


28. 384,37 1957.58 1162.61 61.42 67.27 Sb.07 78 9tl 75.37 71.13 67.91 64 ,46 66.97 68.79 73 , 43 

55.50 36.66 24.71 38^59 46,95 56.49 67. 9U 63.85 


29 387 . 91 2036 ■ Qo 12 14, 87 69.69 68.70 64.42 70.25' 69.04 66.89 62.33 56.68 56.57 69.28 oS .29 

77.65 64.07 52-39 57744 61,46 71744 82.41 80.08 


AD . 391.36 210 2.50 1273 ,32 7 8,72 69, 6 1 73.48 81.13 UU.2 9 76.86 72-26 67.71 69.24 69,62 74,87 

"98.01 aU .55 35.25 52.41 60.-39 73.69 88.21 90.45 


31 394,72 2175.0U 1337,82 88,09 69.99 87.88 69 87 70.39 69.52 64.0/ 57.30 58.26 57.57 o4,36 

98.60 62,84 67.35 / 0 ‘ 1‘2 / 1.6 7 63.62 95,4/ 96,59 


32 397,98 27 47,50 1407,84 97,31 69,84 92.09 78.27 61,98 81.61 75. 07 69,3a 69 ,43 68,02 73,15 

136 .84 103.38 55 , la 7 iTi 5 75763 91.54 I IPToS 115, 7i 


-33 401.15- 23 gF.TnrprB 37lT“ l01 r 79'4 597 2r~iT(T769' S7"2r 69~T4 7 67To 5VT3Z 557T6 5577T3 54T24 5TTZT 

___ 115.99 1Q1.U3 8 3.68 82.69 61.36 94.22 106 . QB 110.25 



co 


TABLE V. ORBITAL PHOTOIMAGING COVERAGE ANALYSIS - CASE 4 


INPUT -DATA 


C A Mf- RA PARAMETERS _ _ 

VIEW HALF-ANGLbb, TRANSVERSE a 13.51) p£G, ‘OHb-AiU-AFI = 13.50 UEU 

'SIDE-LOOK I s!g“ANGLE '= TSTDITDEG " ' 


"• — "0KB n" PARAMETER’S 

— - lDTJUTDimH ' 

* * QR8TT"FER 1 OD"T ‘ rr. OH HR 

— PER I APS mLA TTTuDE = 221 00 "DEG 

ORBIT 1NCL = 25.00 uEG 

. -(' IH g -|iJ'|CTVAl " ~ ■ ■ 

BETWEEN PICTURES s 120.00 SEC 

mniAT P(nirrLAriiui3E“~ conw 

INITIAL PU1NT LONGITUDE a 39.71 tlEG 


COIIPUTeD ORB 1 1 PARAMETERS 


APOAPSIS RADIUS a 23494,3a KM 

“PHr'i apS"i i”R'ATfO¥“ Tj7e".To'1<H 

TRUE ANOMALY 

“ G'r "TFT YTaC‘"T& f nT" »■ Z&f 7 iTCET 

ORBIT ECObNl rUCITY c .6081 

"TRUrTfilTtTT?? — ■ 

OF A SCENDIN G NOPE S 242.42 U EU 

LONGITUDE OF 

ASCE’ADl Nti NUDE a ' 19.85 [IgG 

ORBIT PERIOD = . 14.0000' HH 


- rNTERpaorroTr ncscE r 

ttre tittcs oh Ftmnow 


u 

4.61 


547.99 

4.78 

5,52 

903.93 

4.96 

5,64 

1340.89 

5.13 

5.74 

1641,60 

5,31 

^.34 

1902.04 

5.48 

5,92 

2T33TT5 “ 

6 .66 

5TOI 

2345.42 

S.tiS 

6,09 

2543.79 

6.01 

6.16 

2734.47 

6.18 

6.24 

2922.38 

6.36 

6 .31 

.. 3112.25 

6.53 

6 .39 


1 



TABLE V. (Continued) 


3308.94 t>. 70 ft. <17 

.351 7,. 9 0 ft_. as 

3745.6ft /.05 6.63 

4000 . 4b 9.23 6 . 72 

4293.35 7.40 6. HI 

4639.36 _ . 7.5B . 6^.21 — 

5059.6b / . /5 7.02 

5585.35 jL-93 7.15 

6263.01 6.10 7.29 

7159.33 .. a .'49 1 1.4.6 

8375.42 b . 45 7.65 

10 055.61 .6.6? L-.§21_ 

123«0. 9H 0 . ft 0 ft. 13 

15590 .55 . 3.97 ft ■ 44 

i97>3.ti3 * " "9 rib o.eo 

24351,6ft 9.4? _ 9.19 

30316,76 9.50 9.59 

35495,49 y.o7 _ 9.99_„ 

39855.5ft 9,o5 10.35 

'43219,66 10 fl)2 _ 10.67 

45687.05 lu.'ftO ' “ 10.94 

47464.9b 16.37__ 1 1.17 

46748.51 * ’ 10 . 54 ' llTft6 

49691.09 10.72 11.5 3 


PHOI O FOR MA T DATA 


4 UA I 1 1 UUfc) 
(LONOi HJOt ) 



— TRtre 

AMUH 

■rrrtt " ¥ a u T 
SbC KM 

T2W~ 

DEG 

mo 
C FW 

CIN 

U- K 
* H 

CT 

SlDfc 

pTR 

LH 

— BUT 

LWh 

KP 

RTi 

Slut 

UPK 

HH 

*UP 





LAT 

DEG 

LUNG 

9EG 









1 

264.15 

0 4570,00 

59.30 

9.00 

39.71 

19.54 

1U.16 

.15 

-19,(14 

-35.75 

-44 ,61 

-23.42 

2.36 







”56" 3B 

39,01 

22.53 

30.85 

44,00 

** 

00*19 

tt it 

v/ ,iy 

** 

68,48 

2 

266,15 

120.00 43/0,66 

60.16 

9.79 

41 .08 

73 85 

57.50 

33.0 7 

14.33 

-0.72 

8,67 

17.17 

35.97 







Zb .23 

* + 

JUMZ 

it * 

‘6S5, 64 
* * 

13.00 

25.9 7 

41.74 

58 .38 

51.42 

3 

268,24 

240.00 4 1 7 1 , 7 3 

61.0 3 

10.61 

42.56 

19 71 

11,69 

3.01 

-14.29 

-52,80 

-34.72 

-23.35 

3.81 




, 



" 5ft 01 

41 ,V5 

26.72 

3 3 7'9'V 

4 6 , 

** 

/U .41 

37 , 34 

68 ,19 

4 

270,45 

360. MU 3972,99 

61.94 

11.45 

44 . 3,4 

74.10 

49,85 

35.23 

16,24 

2,24 

10. -41 

17.64 

34 .-56 



• 




44,, 0? 
* * 

12,16 

~339, 6/ 

** 

19.02 

30. "19 

44,71 

60 .03 

64,14 

5 

272j77 

480.00 3774.4U 

62. ea 

12.33 

45.86 

20.07 

13,32 

5.92 

-9,59 

-49,48' 

•-25,17 

-23.03 

5.-51 







60 .08 

45 . 33 

31.35 

3 7.62 

44 , ti 
** 


97.67 

00.54 

6 

275,23 

600.00 3576,11 

63.07 

13.24 

47.71 

6e .91 

46.31 

36.86 

18.19- 

5,48 

12.29 

18.30 

33.42 

UJ 






52 09 

24,44 

350.84 

25.43 

34.52 

4 0.19''", 

62,19 

57,32 

7 

277,84 

720.00 3378^44.. 

1 

64.51 

14.18. 

49.73 

20.63 _ 

15, ns 

9. 90 _ 

-4. .91. 

.'jUt 

-17.87 _ 

-14.62 

-JjA 5 





“"1 


i nr 



\ 

' 





w 

a> 


TABLE V. (Continued) 









62,70 

49,29 

36.54- 

41.83 

4/.11 

64.63 

06.50 

69,60 

8 

280,60 

840.00 

3181,86 

66.02 

15.14- 

51.92 

55 ,98 

43.04 

35.94 

20.21 

8,6 8 

14.28 

19.16 

.32,-95 








5'6".60 — 

34,37 

12.23 


40,2/ 

52 . jr" 

“5TTV7 

61,0 9 

9 

283,54 

960,00 

2986,98 

67.21 

16.14 

54.30 

21.37 

' 16.95 

11 .'«3 

-0,25: 

*20.48 

-11.37 

-8.00 

9,59 








66.02 

53 , 95 

42. 43 

•40 . 75. 

30 . 56 

65,59 

"02727” 

ZT75I 

10 

286,66 

1060,00 

2794,73 

68.48 

17,15 

56,90 

50.02 

41,98 

35*8/ 

22.26 

11.92 

16. 3B 

20.19 

31.92 - 








62.4 4 

43,05 

257V7 

“3979b 

46.30 

5/. 21" 

68.54 

57778 

11 

269,98 

1200.00 

261)5,71 

69. 8 6 

.18.17 

59.72 

22.27 

10.90 

14.90 

4.35 

-11.99 

-6.36 

-2.70 

11.0/ 








70 .19 

59 ', 4 4 “ 

49713 

52.53 

55. /0 

60.11 

'”01774 

/4 .41 

12 

293,51 

1320.00 

2420,74 

71.36 

.19.20 ' 

62.80 

45.92 

40,54 

36.06 

24 .3a 

15.13 

10.82 

21.35 

31,50 








68.96 

53,42 

38.51 

40,37 

53.40 

63.04 

/3.06 

/0;9e 

13 

297,27 

1440.00 

2240,80 

73.00 

20.22 

66.16 

23.27 

20,05 

17.9/ 

a ,7b 

-4.01 

.23 

2,16 

14.23 








75.40 

65,95 

56.02 

~9T?3‘ 

61.5 7" 

72.13 


/a. 49 " 

14 

361,28 

1560. 00 

2067 ,12 

74.79 

21.20 

69.82 

42.81 

39.37 

36.32 

26,23 

10.21 

20.61 

22.56 

31,22 








~7TTVT~ 

63,49 

6i.au 

”57777“ 

01.51 

/l). 00 

75774 ' 

77TD6 

15 

305,54 

1660,00 

1900,91 

76,75 

22.15 

73.81 

24.26 

22,69 

20.75 

12.90 

2,50 

5.33 

6.54 

16,50 


- 






41.06 

/3 , 6 7 

65.60 

67.3 0 

60776“ 

//. /3 

0/ , 05 

03/95 

16 

310,08 

lSOtl. 00 

17*3 ,55 

73. ev 

23.01 

78.15 

40,30 

38.32 

36.49 

27.91 

2o. «a 

22.50 

.23.66 

30.96 








85.01 

74,36 

63.92 

68.31 

"70767 

77728" 

”55779 

05,22 

17 

314,89 

1920.00 

1596,74 

81.21 

23.76 

82.83 

25.06 

24.23 

23,10 

16.40 

0.11 

9.71 

10 .2 7 

10.40 








89 76 

tu« / 6 

78705 

' /6,75“ 

V774T 

asTDi - 

92.7 9 

Do.9y 

IS 

319.98 

2040.00 

1461,94 

83. 73 

24.37 

87.89 

38.09 

37.20 

36.35 

29.11 

23.1 / 

23.94 

24 ,44 

30,54 








9 4 , U’5 

86 . 13 

77749 

■” dQ”05 

— 817 b‘V” 

“o7797r 

97735“ 

97770 

19 

325,35 

2160. 0U 

1341,24 

86.42 

24.80 

93.20 

25.42 

25,19 

24.75 

14.1/ 

12.33 

13.05 

13.07 

19,86 








99. 2D 

737D5 - 

077T™ 

8775/” 

" 87 757 

94.03 

100.84 

95771 

20 

330.98 

2280.00 

1236,16 

89.27 

24.99 

99.0 0 

35.06 

35,77 

35,7 0 

29.56 

24.46 

24.63 

24 , 5 y 

29.69 








106.00 

90,03 

91.6/ 

V2 • 0/ 

93.56 

V^.uo 1U^'45 

lllb.ffO 

'21 

336,85 

2400. OU 

1148,59 

92.22 

24.92 

104 .99 

25.00 

25.26 

25.36 

20.61 

14.91) 

14.95 

14,51 

28.24 








110.07 

iu 5 , a u 

99,92 

99.50 

99. 03 “ 

“177757 

frr.ie 

TiD.Dl 

22 

342,92 

2520.00 

10b0.ll 

95.23 

24.55 

111.18 

33,3/ 

33.06 

34.37 

29.02 

24.55 

24.23 

23.7/ 

26,15 








110,21 

112,20 

186,16 


106,42 

111.15 ' 

li57as 

lie. 8(j 



TABLE V. (Concluded) 


_ 23_ 

349.16 

281U.J1 

.103.2^07. 

. ‘.23 

23.87 

_117.-I9_ 

23.52. 

.^4.18 

2 4 ../ 0 . 

_20.5U 

15.51_ 

15.05 

14.21 

19^28 








121^99’ 

11/T54 

113. W 

112-25 

111. 2 5 ' 

" 116 . 1 / 

"l21.05 

"I 2 TT 49 

. '24 

3t>^ ,t>0 

270U , UU 

1006,50 

101. 1? 

22.88 

123.63 

30 . 4.2. 
131 10 

_ 3 1 1 2 7 

125 . 78 

33-31) 

120.42 

2 / • 43 
11V. 95 

23,20 

119.4/ 

22.59 

i23. n 

. 21 . 75 _ 
12b. 01 

25.74 

129.31 

25 

361 , 8 y 

2680 .0 0. 

1000,9/ 

103 ..9g 

21.59 

130.10 

20 66 
134.33 

'21.68 
130. 16 

22. /V 
125.9/ 

18.81 

124,// 

.J5.09 

128.20 

13.20 
12/. 98 

11.9/ 

132.56 

16. 8i 
133.45 

_ ( 

„ 


, ' _ 


— , mm m 


_ 








26 

368,26. 

.30 0U..JIU.. 

_U&2J> l20 . 

_ 106 „.Ao_. 

20.116 

136.22. 

. .-2.L.0.6. . 

... ; B.,_44 

29.90 

24.9/ 

2U.84 

16 . /5_ 

16.5b 

22.46 








144 14 

”139.04 

133.00 

132.8/ 

i-il.Vb 

136,13 

140 .25"' 

141,91 

27 

3/6.85 

3120.00 

10 68 , D U._ 

...108 • / 0__ 

JL b ._2 7 _ 

. 142 ; 12_ 

_ _1/.16_ 

1 6 ., .5 b _ 

-.1,9 160 .. 

15.79 

M 1C ,Vv3 

V .b0 

7.6v 

12.. 9 6 








146 42 

142. 23 

13/. 5/ 

”l36 .34 

" 14* .21)" 

139.16 

"143.83'' 

"l 4 5 Vi o' 

_ «2 8 

.386 ,70 

3240.00 

1118.29 

110.76 



23 47 

2 5.37 

27,39 

'<L2 t 01 

1/ *56 

16.03 

14,4 0 

18.5/ 








156 67 

15 r.'5 T' 

14 6.1/—' 

144 . by 

143.24 

14/. 63 

lb 1 ,9b 

1.54 ,05' 

29 

366,66 

3360 .00 

1198,2b 

112.89 

14.30 

153,07 

12,75 

14.63 

16.42 

11 * 91 

6.51 

4.64 

2.34 

8,0/ 








15/ . 76 

lb4»isl 

148,5V 

146,44 

143. /6 

149.08 

154,22 

5Lb6 ♦ Ob 

40 

392,39 

_3j 80^00 

.l29ft. t 5£_ 

113.06 

12.21 

158.07 

20 . 02 

2^,5 4 

25.20 

19.01 

13,92 

11.86 

9.71 

14 ,4 6 








169.01 

143. U3 

157 . 05 

154.86 

153. U1 

15/. 91 

162.72'” 

165.39 


"**' T7.''Tj - ur'TLAi\ET I'M VI b w 


W> 



CO 
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TABLE VI. ORBITAL PHOTOIMAGING COVERAGE ANALYSIS - CASE 5 


T wrm 'T T 


CAMERA PARAMETERS 

VIEW HALF-ANGLES, TRANSVERSE = 13.5(1 DEG, i URE-A, D-AF ( s. 1J.6U UEU 

VIDE -LOOK LMi anGLe « ' iH;" 50 - DE"G — 


OrhII hAHamEVErS 
"PEFFTS p o i s A L I = m'J 0 C , U U KT3 

WDTT FbrtlUD = 14. UU HR 


~ perijfs rs"Cirmii'DE' 
orbit incl = 

rr^fT./iTHVAL 

BETWEEN PICTURES 


3 22.00 llKT 

2b. OD DEG 


"ItifT I"aL‘ POTS T TTITTTulJE - 5“ 
initial point longitude = 


72,60 SEC 

53.25 DEG"” 

BO.OO DEG 


COMPUTED ORBI T PARAMET ERS 

APOAhSiS RADIUS = 23694,38 KM 

PEftlApSls RADIUS "a”’ 43/a , 0 0 ‘KM " ' 

TRUE AivDMALV 

OF INITIAL PH fly ‘f 5" 311 rb'0”i)fcG' ' 

ORP I I EGCtfiTNlcnV = , 6881 

" TruE “ai/umalv ” ' *” •• 

..Of ASCEND I NG NUuE = 242.42 DFG 

LONGITUDE Of 

ascending nude' s' "iaisrf deg 
orbit per i ud = _i4.uoou hr 

INTERPOLATION table " 


TIME 

TR ANQH" ' 

"ECU "AROM 

" * ’ IS 

'S', 44 ' 

S'. 90 

238.39 

6.61 

6.99 

‘ ' 454.65 

“ 6,79’ 

“ ‘ ' 6,07 

655.96 

6.96 

6,14 

848.18 

6.1'J 

6.22 

1036.36 

6.31 

6.29 

"“12?5 .25 ' 

6'.40~ 

'o'. 37 

1419.63 

6.66 

6.46 

1624 . 75 

6.83 

6.62 

1846.61 

7.01 

6.61 

2093.63 

/.IS 

6.69 

2375 . 0 A 

7.36 

6. 7S 



TABLE VI; (Continued) '■ 


2705.18 

7.53 

9.B8 

3103.39 

7, 7,1 , 

6,79 .... 


3597. 6B 7.88 7.11 


A&21LSS Z-,-25 


5059.18 

8.23 

7.41 

6378.41 

8.40 

7. 59 

7718.74 

e .*?8 

7.&1 

9859 , 7 t > 

a . 75 

8.06 

12811.73 

8.93 

8.36 

IAZ 32 .- 7 . 0 . 

. V_.JL 0 

8. 70 

21607.69 

9.20 

9 . 1)6 

27031.33 

9 . 1.15 

9.49 

32350.12 

9 , 63 

9.88 

36959 . 5 ) 

9 . 80 

10.26 

40586.16 

9.97 

10.69 

43273.49 

1 U . 15 

10.87 

45213 . 12 

10.32 

11.11 

46610.64 

18.60 

11.31 

47631.46 

10.67 • 

11.49 

48394.02 

10.85 

11.64 

48979.10 

11.02 

11.77 

49440 , 99 

11.20 

11,89 

49816 . 3 $ 

11.37 

12.00 

130130.16 

11.65 

12.09 


PHOTO F0Ri-U7 DATA 


(LAI 1 iUUb) 
t LONG 1 IUUb) 




— TRut - 

ANUM 

1 1M£ 
StC 

ATT 

KM 

int* 

deg 

— FCTo — 
ctr 

y in u 
CTK 

U1 K 
LH 

P= 

blDb 

Lwh 

LH 

" B0 7 

LWK 

Hh 

KH 

SIDE 

uFk 

HH 

rw 







L AT 
DEG 

LDnG 

DfcG 










1 

311,50 

u 

1698,14 

79.57 

23.25 

60.00 

24.82 

23.74 

22.34 

15.31 

1 6.J1 

8.28 

9.06 

17.84 









6/731 

”97 i 0 

72.63 

'"73779"' 

74.69 

82.75 

yi, 04 

0 8.42 


2 

314,42 

72.50 

1610,24 

30.98 

23.71) 

82,85 

39.28 

37,84 

36.48 

28.52 

22,06 

23. '23 

24,0/ 

30 ,80 









89.78 

80,1)3 

/O ,4I> 

73.95 

76, 0 3 

82.93 

ay ,94 

dv ,6/ 


3 

317.44 

145.00 

1526,53 

82.4 7 

24. ID 

85.84 

25.21 

24,54 

23.61) 

17.26 

9.32 

10.67 

11.09 

18.91 









92-50 

85,7/ 

79,10 

'" 79 .85'"" 

80 . 33 

87,63 

?5. 06 

93 .52 


4 

320,58 

217.50 

1447,54 

84.03 

24.43 

88.96 

37.96 

37,13 

36 t 3si 

29.16 

23.27 

24,01 

24.4/ 

30 ,50 





' 




95794 " 

67.31 

78.76 

bl_. 23 

82, /2 

by .01 

96.36 

95.44 


5 

323.81 

290.00 

1373.72 

85.65 

24.70 

92,21 

25.41 

25,10 

24.5/ 

18.86 

11.83 

12.66 

12.76 

19,71 









98.26 

92,17 

86.13 

B6.44 

i * 

86.53 

93.14 

yy ,ai 

96.86 


6 

327,14 

362.50 

1305,52 

87.33 

24.89 

95.57 

36.64 

36,30 

35.99 

29.50 

24.14 

24,50 

24.63 

30,04 









102,57 

94,92 

67.29. 

88.91) 

89,86 

V 8 , 59 

101.36 

101.74 


7 

330,56 

_ 435 ,J0 

.1243,31.. 

,89.. 06 


9.9^05. 

25.34 

..25,35 

25_. 1 7 

20...01,- 

, ,13.78 

14.14 

lAj-9-j 
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104.55 

99,0 4 

91.54 

U7W 

93,22. 

99.23 

109.25 

104^78 

e 

334^ 07 

50 7 . So 

1187,39 

9 0.83 

24,99 

102.63 

39.24 

35.32 

35.42 

29.52 

Z4.6i 

24.64 

24.47 

29,36 







\ 

109.62 

ToZTTJT- 

95.99 

96.89” 

97.39 

1UE.62 

"107 '.83 

lub^l 

9 

337, 66 

•580,00 

1138,19 

92.43 

24,89 

106.29 

24.94 

25. 23 

25.33 

20.65 

15.00 

15.02 

14.53 

20.22 








111 • 43 

IUO ,41 

'TUI, 2 7 

~1UI) .9U 

"1WTJ-2 

11)5.83 

*m.>3u 

111.24 

10 , 

341.32 

652; 5U 

1096,06 

94,45 

24.68 

110.03 

33,72 

34,14 

34.58 

29 .13 

*24,6i 

24.36 

23,94 

28.4 0 








ll7 . 03 

110,91 

"104.75 

105.08 

103,19 


114.7b 

lib » 68* 

11 

345,05 

.725.00 

106l , 24 

96.27 

24.36 

113.82 

24.14 

24,67 

25.06 

20.71 

15.33 

15.23 

I4.5g 

19.76 
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' 113,85' 

109.20 

T0B.53 

10 7.47- 

-112778 

— 1T77B3 

.118. 11 

12 

348.83 

797. 5U 

1034,06 

98.07 

23.92 

117.64 

32 03 

32.75 

33.49 

26.40 

24.12 

23.61 

22.9 7 

27.12 








124.74 

119,12 

' 113.46 

113.32 

“173717” 

71X7759" 

122.03 

123.15 

13 

352,65 

870.00 

1014,71 

99.85 

23.36 

121.47 

22.91 

23.66 

24.30 

20-19 ' 

15.31 

14.73 

13.79 

18.75 








125,86 

121.32 

11/, 14 

116.20 

113 .||9 

119/93 

124.6a 

“T25725 

14 

356,50 

942.50 

1003,33 

101.58 

22.70 

125.29 

30.17 

31.16 

32.18 

27.2/ 

23,13 

22.41 

21.54 

25.51 








132.61) 

1<2 / o 4 1 

121.9(3 

77X7)7- 

"720752- 

123.23 

129.43 

7TJD777 

15 

360.36 

1015.00 

1000,04 

103.25 

21.92 

129.09 

21.24 

22,21 

23.08 

19.09 

11,36 

13.52 

12.34 

17 , 19 








133.33 

"T 29,1 6 

TSTT9T- 

1<*4 .7# 

122:3/ 

127.06 

131,66 

132,49 

16 

364,22 

1087,50 

1004,84 

104.85 

21.05 

132.83 

26.16 

29.41 

30,71 

25 .83 

21.74 

20.76 

19.68 

23.58 








140.49 

133 ,3 7 

130.20 

"129735“ 

'"128.3/ 

132.75 

136.8/ 

138,41 

17 

368, 06 

1160.00 

1017,71 

106.37 

20.09 

136.51 

19.18 

20 .36 

21.48 

17.46 

1*2 , 7 3 

11.65 

10 «- 21 

15. 10 








140.73 

14b , 6 U 

132.41 

131.01 

1297 jo 

133.99 

138.5/ 

139.4/ 

18 

371,88 

1232, 5U 

1038,54 

107.79 

19.05 

140'.11 

26.03 

27.96 

29.1/ 

24.13 

19.4/ 

18.75 

17.44 

21.39 








'148732” 

' 1 4 3 , 1 9 

“136 ■ 1)2 

"i'ovrren— 

— 138 . ta 


144.16 

143.9J 

19 

375, 65 

1305. 00 

1067,16 

109.11 

17.94 

143.62 

16.79 

18.23 

19.64 

13.4/ 

10.38 

9.19 

7.46 

12.56 








147 .9.4 

1437/3 

“lX9 ,45 

337778” 


140.57 

143.2/ 

146.63 

20 

379,37 

1377,50 

1103,35 

110.34 

16,77 

147,02 

23.86 

23,7 0 

27.63 

22,33 

■(HV 

16 . 46 

14.89 

i9.ai 
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' W7 '~ 

"143.86 

142. 5 S'" 

1 4X79 o' 

"131.18 

“19X724 

‘21 
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1450 . 00 

1146,85 

111.46 

15.56 
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14.16 
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13 .16 

7.4/ 

o.27 

la 

V • 66 
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143.9/ 
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22 
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1522.50 

1197,31 

112.48 

14.32 
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26.20 

20.31 

/a 

14- UO 

12.12 

16,53 
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APPENDIX A 
Nomenclature 


This list of nomenclature combines mathematical nomenclature and 
Fortran variables and is arranged in terms of Fortran variables in order of 
appearance. 


MAIN PROGRAM (PHOTO) 


FORTRAN 

NAME 

MATH 

SYMBOL 

MEANING 

LAT 

L 

Latitude of a point defining picture 
outline; math symbol L applies to 
latitude in general. 

LONG 

© 

Longitude of a point defining picture 
outline; math symbol © applies to 
longitude in general. 

OM 

CO 

See Figure 4. 

BOM 

ft 

See Figure 4. 

MARK 

none 

Labelling variable used to label data 
where planet limb is seen. 

N 

none 

Counter for case numbers. 

INV 

none 

Set = - i, causes XF0RM to execute 
universe transform. 

NQ 

none 

Not used. 

NCASE 

none 

Number of cases to be run. 

MODE 

none 

Type of case (see input instructions) . 

NPIC 

none 

Number of pictures to be analyzed. 
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FORTRAN 

MATH 

MEANING 

NAME 

SYMBOL 

KSCA 

none 

See input instructions. 

KORB 

none 

See input instructions. 

NMARK 

none 

When > 0, calls for point of format 
statement # 137. 

IMARK 

none 

Labelling variable - 4 blanks. 

KMARK 

none 

Labelling variable - 2 blanks and 2 
asterisks. 

PI 

7T 


RM 


See comment in listing. 

XMU 


See comment in listing. 

SPIN 


See comment in listing. 

PALFA 

a 

View half-angle; see Figure 4. 

PGAMMA 

r 

View half-angle; see Figure 4. 

PS LA 

jS 

Side-looking angle; see Figure 4. 

(ALFA; GAMMA; SLA are above converted to radius. ) 

NTTME 

none 

Counter for number of pictures analyzed 

HP 

h 

P 

Periapsis altitude 

HA 

h 

a 

Apoapsis altitude. 

PER 

P 

Orbit period. 

PLAT 

L 

P 

Periapsis latitude 

OI 

i 

Orbit inclination. 
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FORTRAN 

NAME 

MATH 

SYMBOL 

MEANING 

DTPIC 

fit 

Time increment between pictures. 

XIPLAT 

h 

Initial point latitude. 

XIPLNG 

e i 

Initial point longitude. 

H 

h 

Altitude. 

CLAT 

L 

Latitude at -which picture is taken. 

CL0NG 

9 

Longitude at which picture is taken. 

AZM 

£ 

Ground track azimuth. 

TA 

9 

True anomaly. 

Q 

<P 

Angle in latitude from north pole. 

IS LA 

none 

Indicator used to select proper set of 
equations for computing co. 

(XLA, TSLA, TG. 
calculating angles 

, SABI, SAB2, 
co and Si. ) 

TASLA., TZSLA are interim variables used in 

R 

Same as RM 


Qo> Qi» Q2 

Qo* Qi» Q2 

See Figure 5. 

SINX 

sin £ 

See Figure 6. 

COSC 

cos <p 

See Figure 6. 

SINC 

sin (p. 
1 

See Figure 6. 

C 

*i 

See Figure 6. 

COSX 

cos £ 

See Figure 6. 
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FORTRAN 

SUBROUTINE 

NAME 

ORBIT 

TABTA 

9 . 


3 

TABT 

At. 


3 

X 

X. 


i 

XD 

dx./dt 

DTANP 

A0i 

TAN 

9 


n 

DTAIPN 

A0 2 

TAIP 

‘l 

ECC 

e 

A 

a 

DIP 

0 -© _ 
C T 


XLN 

e 


n 

EA 

S. 


3 

R 

r 

XLONG, XLAT 

e 5 l 

VP 

V 


p 

AR 

Gt) 


s 

DTHDT 

se/at 


■ . MEANING 

Array of true anomaly for interpolation 
table. 

Array of time for interpolation table. 

Cartesian coordinates. 

Cartesian components of velocity. 

True anomaly from ascending node 
to periapsis. 

True anomaly of node. 

True anomaly from initial point to node. 

True anomaly of initial point 

Orbit eccentricity 

Semimajor axis 

Longitude* distance from initial point 
to node. 

Longitude* of node. 

Eccentric anomaly 

Radius from planet center to spacecraft. 
Longitude* and latitude of spacecraft. 
Spacecraft perigee velocity. 

Spacecraft angular rate. 


* Not corrected for planet rotation. 
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FORTRAN 

SUBROUTINE 

MEANING 

NAME 

ORBIT 

DIDT 

9Ir/8t 

— 

XLONGZ 

© 

Longitude with planet rotation correction 
included. 
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APPENDIX B 


Fortran Printout 


_ — ll 3 2 00 -FORTRAN 11 ■ 1 ± 0 TARTS ) 

PROGRAM PHOTO 
REAL LAT.LONQ 

1 DIMENSION LAT (8 ), UONCt 8) , OM( 8)„ B0M68 ) ,MARK (6) 

N = 0 7 

INVs-1 

tvoio 7 : 

11 BO FORMAT (1H1,40X,38H0R8ITAL PHOTOIMAGING COVERAGE' ANALYSIS //) 

READ (60,5>1O) NCASE 
99 READ (60,510) MODE, NP IC, KSLAi KoRB 

- 510 FORMA I (4'l£y ; 

NMARKbO 

IMARK560606060B • 

' KMARKS60605A54B 

Pic.) .14JL5V26 

RM=3378, 

XRTTs429 7' B ' , 

SPIN* 0,0(J40612*P|/180. 

~G CONSTANTS ARE HM <■ MARS RADIUS IN KM, XMU - MAKS GRAVITATIONAL 

C . CONSTANT IN KM3/SEC2, SPIN - MARS AXIAL ROTATION HATE IN RAD/SEC, 
NsN+1 ' 

WRITE (61,1100)' 

WRITE 161,114) « 

114 FORMAT (1HQ,55X,4HCASE,13|//3QX,10HINPUT DATA///) 

READ (60,12) PALFA,PCAMMA,PSLA ‘ 

C ALL ANGLES ARE READ AND PRINTED IN DEGREES, BUT CONVERTED INTER" 

C naLLY TO RADIANS 

WRITE (61,511) PALFA,PGAMMA,PSLA 

511 FORMAT (1H0,30X,17HCAMERA P AR AMET ERS , //10X , 3lHV J £w HA LF- ANGLES , TH' 
1ANSVERSE = F10.2.6H DEG, , 15HFORE-ANO-AFT * F10,2,4 h DEG/10X, 21HSI 
2DE-L 00k iwii ANGLE * F10.2.4H DEg ) 

ALFA=PAlFA/180,*PI 

GAMMA=PGAHMA/180.*PI : ‘ — 

SLA=PSLA/180,*PI 
NT I ME= 0 7 

IF (MODE) .112,112,132 

C BRANCH TO SWATH ANALYSIS (112) OR S I NGLE-P ICTUKt ANALYSIS (132). 
112 READ (60,2) HP, HA, PER , PL AT, 01 , DTP 1 C, X IPLAT , XI PLNG 

2 FORMAT (6FT07O) ! 

WRITE (61,1103) . ( 

1103 T OHM A I tlhp///3()X,16WUWB| X PARAMETERS /) ' ~ 

IF (PER) 115,115,116 

115 WRITE (61,117) HP, HA ” 

117 FORMAT tlOX,16HP£RIAFSIS ALT 3 F12T2,3H KM , //10X , 15HAP0APS J S ALI = 
1 F12.2,3H KM/) 

GO TO 116 

116 WRITE (61,119) HP, PER : 

119 FORMAT (10X,16HPERIAFSIS AL-T = Fl2?2,3H KHi/ZlOX/l SHORBlT PERIOD s 
1 F12.2.3H HR/) 

118 WRITE (61,120) PLAT, Cl , DTPIC, XlPL AT, XI PLNG 

120 FORMAT (10X,21HPERIAPS IS LATITUDE = F12,2,4H DEG , /I OX , 13H0RE I I INC 
1L b F12 , 2, 4H DEG,/10X,13HTIHE INTERVAL/10X,19HBETHEEN PICTURES s f 
212. 2, 4H SfcC,/10X, 25HINITIAL POINT LATITUDE * Ti2', 2l Ah' DtG|/10X,26H 
3INITIAL POINT LONGITUDE s F12,2i4H DEG) 

P£S=PtR*36QU, ■ 7 

PLAT=PLAT/160 ,*PJ 

0 1 »0 1/180 , *P I : 7 

X IPL AT = X I PLAT/180 ,*P I 

X I PLNliaX I PLNG /1 80 , »P I : ~~ 

TABFLOAT(KOfiB) 

C TA IS USED HEAE TO SIGNAL OrbU HhSTHer" PeHI APSIS IS .LBSS - THAN UR 
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C Greater THAft vn peg In true anomaly From aScPnPInG NODE, i_ 

CALL OR b 1 1 (HP, HA, PER, PLAT, 01 , DTP I C, X I PLAT , X I PLNG , H , CL AT , CLONL, 

1 A^H.PI , tj,Rrt.XMU,SFIA,TA,DTIME) 

C AT THIS POUT 0RI31T COMPUTES 0R8U PARAMETERS, 

*Ri1£ ( 61,1102) 

1102 K>«mA1 (1HO,//4ox,17I’PHOTO FORMAT DATA /H 0 X r lD H ( LAT I TUDE ) , /7 OX , 11 

, , ,l H(UQ-MGnUlj£ )/) 

LkIIE (61,1101) 

i,5X,3HUPR,6X,2HLH.5X,3HLWR,5X,3HB0T,5X,3HLUR,6X,2HHH,5X,3HUPR,bX,i 

2hTuP,/7X,4HANQH,5X,3tSEC,6X,2HKM,5X,3HDEG,5X,3HCTH.5X,3HCTR,6X,aHL 

3P,4X,4hSIDE,6X,2HLP,14X,2HRH,4X,4HS1DE,6X,2HRH,/4UX,.1HLAT,4X,4HL0N 

46, /40X, 3H0£G,SX,3HCEG/ ) ; 

113 .\T I H E = Nf T IrtE + 1 

Call OPbIT (HP,HA,PEH,PLAT,OI,DTPIC,XIPLAT,XiPLNG,H,CLAT,CLONOj 

1 AZH,PI,NTIHE,RM,XPU,SPIN,TA,DTIM£) 

C at THIS PUIIST ORBIT DETERMINES LOCATIQM AT WHICH INDIVIDUAL 
C PICTURE IS TAKEN, 

00 TO 123 

132 ■(RITE (61,1102) 

' A R1TE (61,1101) 

111 Rt aL) (60,12) H , PC LAT ,PCLONG,PAZM 

A T 1 Hh*N T I Mg + 1 

1? FORMA! (7F1U.0) 

CLAT = PCLATXl<*U.»PI 

CL0!VG = PCLU!W18Q , *PI 

AZM = PAZh/18U ,*PI 

ISLA=1 

6U TO 125 

C FORM HERE TO tND IS ANALYSIS OF PICTURE GEOMETRY. 

12 1 IF (KSLA) 124,124,125 

124 IF < M T I M E - 1 > 125,125,127 

127 SLA=-SLA 

125 U=PI/2,-CLAr 

IF (SLA) 21,22,27 


21 ISLA=-1 
GO TO 23 


22 

I SLA= 0 
60 TO 23 

27 

1SlA=1 

23 

XLA=AMS(SLA) 

ISLA=SlN(SLA)/COS(SLA) 

ri = 33/0 , 

T«=SiN(GAhMA)/COS(GAPMA) 

SAbl = SI N( ALT A + SLA") 
SAd2=5IN(ALPA«SLA) 

! ASLA = 5AH1/C0S(SLA + ALF A) 
IZSLA=SAB2/G0S(ALFA"SLA) 

30 

IF (ISLA.tO.O) 30,31 
•;:o=P!/2, 

31 

60 TO 32 

00 = ATAi'J(TG/SlN(XLA)) 

32 

Ul = ArAN(T(i*COS< ALFA) /SI N( ALFA + XLA) ) 
02=AI AM(TB*COS( ALFA ) /S I N ( ALFA-XL A ) ) 

26 

IF (I SLA) 2h , 24 , 26 
IF (XLA.uT.ALFA) 60,61 

60 

0M(l)=Pl/2.+02 

0M(2)=Pl/2. 

Ur1<3)=Pl/2.»02 
GO fJ 62 

61 

‘jrl ( 1 ) = 1 , 5*P l "02 
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Urt(2)=1.5»PI 
(n1<3)sl,:>*PJ+u2 
62 OM(4)aPl/ia.»aO 
um(3)=p]/2.*oi 
U rt(6)=?l/2. -- 
Om< 7)<*Pi/2. + ai 
‘ 0«<tt)*«»l/2.+Q() 

<30 TO 25 

24 (Jrt(Ugl,S*P|3-dl 

0,1<2)=1.5*PI 

DM ( 5 3 S 1 , 5*PI 

Ori(4Jal,5*Pl+U0 
IF (XLA.GT.ALFA) 63,64 
“63 Uf1<5) = 1.6*PI+y2 

tiM(63=t.5*Pl 

0r1(7)=l,5*Pl"Q2 
GO TO 65 

64 UmT5J=P1/2.«U2 
GM ( 6 ) =P I /2 . 

IJ7TT7X=TI77T+U2 

65 Uri(8)si t 5*Pl-aO 

25 500(1) 4ABS(ATAN(T2 SLA /S1HI0MC II 3 3 3 
B0n(2)=AfiS(ALFA"3LA) 
fOM(3)=BUN(l ) 

B0iH4)sAPs(ATAN(TSLA/S!N(0M(4) ) ) ) 

IK (ISLA.fcO.D) 20,29 

20 BOM I 4 ) =QaMMA 

29 bOh(5)sAHS{ATAN(TASLA/S|N(OM(5) ) 3 ) 
aOfI(o)=MBSCALFA + SUA> 
bOt / '(7)=BOM(5 ) 

BOrt(ajstJOMM) 

L'O 20 1=1,8 

SIhX=(N*H)/fi*SJNCBOMU> ) 

IF (SI NX . i»T , 1, 3 5Q .51 

50 CQHC=K,/(R + H) 

6Af<K( I )=KHahK 

AMA3K=1 

SlhC=b<>NT ( 1, -0nSC**2) 

C=ATAN(SINC/OOSC> 

GO TO 62 

5J t'Alust I ) = IMAKK 

C0bX=3i;RT 11, "SIi'fX**2 ) 

CsAmSUTaNCSINX/CQSX) ) 

C - U " 5 U IH 1 ) 

52 2l=-U t 

X2=-aZH 

CALL COOPb (C,OM(I),P,OLONG,21,Z2,INV,PI> 

LAl(U = (Pl/<!,-C)*ieu,/'PI 
20 LONGU )=0|-!(i )*18G,7PI 
FULONGsCL (JP6 + 180 ,/Pl 

pclat=clat*a«o,/pi 

FAZM = AZM*100,/PJ 

PTAsTA^lfcO./PJ 

WRITE (61740) NTlMfc,FTA-,UTIME,H,PAZ«,PCLAT,PCLO"N&i ( LA T ( J ) # 1 =1 j a ) 
WRITE (61, 41) ( LONG (1), 1=1,8) 

WRITE (63,42) ( MARK ( 15, J~l,8> 

42 FORMAT ( 52X, B ( 2X, A4 , 2 X 3 / ) 

40 FORMAT (IX, 12,1X,14FE,2) 

41 FOPMAl { 52X, fcf 8 , 2 ) 

IF (NPIC-NTIME) 13Q, 130,131 

131 IF (MODE ) 113,113,111 

130 IF (NMARK) 136,136,135 
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-L3 *5 — .T.E. . - 1 fcl- > -1.3X) 

137 HOHrtAr (lhQ.lUX, 25H** L ! MB OF PLANET IN VIEW' ) 

136 IF (N.PU.NCASfc) 44,95 

44 STOP 

EMU 


3P0U FOKTHAN DIAGNCSTIC RESUl TS - FOR PHOTO 


NO tHRORS 
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3?n a FORTRAN < 2 ■ 1 ■ 0 ) / ( riTS ) / / 

SUBROUTING oRdIT (HP,HA,PER,PLaT,OI,DTPIC,XIPLAT,X1PLnG,H,XLA I , XLU 

XMU,5P IN, TA. DTI ME) 

C FIRST PART Of THIS SUBROUTINE (122 TO 121) COMPUTES AND PRINTS 

T5 ORaif PAlTAHtlt'RS AND SETS UP INTERPOLATION lABLt, (I IS CAUUli 

C ONLY ONCE FOR EACH CASE, SECOND PART COMPUTES SPACECRAFT LOCATION 

TJ Fok each PICTURE, IS CALLED ONCE FOR EACH PICTURE, EXCEPT NO 1 1 

c this subroutine not used for single picture analysis, 

“ DIMENSION T AST A ( 37 ) » IABT(37),X(3) ,XD(3) : 

IF (NTIME.GT.O) 121,122 
— 123 SlNX=STN(PLAfWSlN(UI) 

Y=SuRT(l,-SINX**2) 

ITYanP=atancsinx/y} 

IF (TA t GT ,0,5) 50,51 

50 0TanP=PI-0TaNP 

51 TANp2.*PI-DTANP 

sinx=sinuihlat j/simurr 7 

Y=S0RTtl.-SINX**2) 

DTAlPNsATANlSlNX/YJ 

TAIP=TAN»DTAIPN 

~ IF (PER) 3,3,4 

3 RA=RH*hA 

RP = HEl + HP 

A=(RA*RP)/2, 

5CC=KA/fi-l . 

FER=<A/XMU*«(l./3, ) )**1.5*2.*PI 

GO TO 5 

4 Aa ( PER»SORT ( XnU )/(2 . »P I ))»»<2./3. ? 

RP=RM+HP 

RA = 2.*A»RP 

GCCsl, - rp/a 

5 TAhTA(13=TAIP 

COSuiPsCUS( I aN-TA1P)/COS(XIPLAT) 

SI»iDIPbSQHT(1,-CGSBIP**2) 

DIP = AT ANCSINUIP/COSUIP) ~~ 

IF ((TAN-TA1P).LT,0,} 15,16 

15 CIPG-UIP 

16 XLNsXiPLNG+lrIP _____ ___ 

PTAjP a TAIP*180i/P{ 

PTAN = I AN*iaO ,/Pl 

PXLN=XLN*18U ,FPI 
XPER=PES/36U0, 

WRITE (61,221) RA,RP,PTAIP,ECC,PTAN 
WRITE (61,225) PXLN, XPER 

221 FORMAT <1H0, 2QX, 25HCCMPUTED ORBIT PARAMETERS, //10X,ieHAPOAPSIS RAD 
HUS = F12,2,3H XM,/10X,19HPERIAPSIS RADIUS = F12.2,3h KM/10X.12HTK 
2UE ANOMALY ,/10X,19HCF INITIAL POINT = F12'.2~»4H DEW, /10X, 21HCHB i T 
3ECCEN f R I C I TY s F12 . 4/10 X , 12HTRUE ANOMALY, /I OX , 2UH0F ASCENDING NODE 
4 = F12 , 2, AH DEG/) 

225 FORMAT (10X,12HLQNGITUDE OF/ IflX, 17HASCENDING NQPE s F12.2,4P DEG 
1, /I OX, 15H0RE IT PER IOE = F12.4.3H HR /) 

T AST ( 1 ) cO , 

WRITE (61,224) 

224 FORMAT <1HG,2X,19HINTERPOLATION TABLE , //9X , 4HT IME, 7X , 7HTR AN0M.5X 
1, 8HSCC ANOM /) 

DO 10 Ib1,36 

C THIS DO LOOP SETS UP TABLE OF TA VS TIME FOR ONE COMPLETE "ORE IT 

C FROM INITIAL POINT. VALUES OF TA LARGER THAN 2 Pi ARE USED TU 

C OBTAIN SIMPLE MQNOTQMCALLY INCREASING RELATIONSHIP, 

. COSEAS (ECC+COS( T AST A ( I > ) ) / < 1 . +ECC*CDS ( TABTA ( I ) > > 

S I ME Ac SORT (1.- COSE A** 2) 
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£A = AiA L'l S I A'r A / C f.lS EA ) 

TX-TAdl A{ I ) 

IF CTAHTA ( U .GT.2,*P I ) 8 4,.g.5_- 

84 TX = TABTa( n-?t*PI 
65 IP tEA.GT.O, ■ ANji . TX.gT.Pn 9 , 61 
9 s-.A=2.*PJ-fcA 

Go TO b 

81 II CEA.LT.O,, AND.TX.LT. PI) 6,71 

6 EA-E A*P 1 

GO TO 6 

71 IF CEA.LT.O ■ , AND.TX.CT.Pn 7,8 

7 EA=PI-EA 

8 IF tTABTA(i).GT.2.«Pl) 82,83 

82 EAsEA+2,*PI 



83 

IF CI-1) 11,12,11 



12 

11 

EAX=EA 

TABt( i)=(A/xMu**(l,/3. ) )**1,5 *{EA-ECC*sIW(EA)- 

EAX+ECC*SIN<EAX)) 


222 

WRITE (61,222) TA8T ( I) , TA8TAC I) » EA 
FQRMAT(5X,3F12.2) 



10 

T AST A ( U1) = TA8TA( 1>*P|/18, 
GU TO 223 



121 

DTIME=FL0AT(NTIME»1)*DTPIC; 
DO 101 K=l, 36 




IF (DtIHE-TABTCKJ) 103,103,101 



501 

CONTINUE 



103 

IF (K-2) 104,104,105 



104 

J = 1 



10? 

GO TO 110 

IF ( K-35 ) 106,107,107 



107 

J = 33 

GU TO no 



106 

110. 

J = K-2 

CALL newt <3,DT1ME,TA8T< J),TABT(J*1),TABTCJ*2) 

,TABT(J + 3),TASTA(J) , 

c 

UAWTA(J + 1),TA8TA{ J+2 ) , TABTA C J+3 > , T A , X I NGRL . ND > 
A‘£U T INTERPOLATES table to get TA, XINGRL and 

ND ARE DUMMY VAR- 

c 


UbLES, MOT USED, 

h=A*(l. -ECC**2)/(1.+ECC*C0S(TA> ) 




hsP-Rtt 


c 


BEGIN COHPUIaTION OF LAT-ITUUE AND LONGITUDE, 


X ( 1 ) =COS ( T A ) 
Mc)=bI«UA) 

XO)=U, 

CALL XFORm2CX»TaN,CI ,XLN> 



XL<JiMG = ATAN(XC2>/X<l) ) 

IF (X(l).LT.O, ) 202,203 



202 

XLUNGSXLONG+PI 
GO TO 204 



203 

2Q5 

(X(2),LT,U,) 205,204 
XLU!\iG = XL0NG + 2,*P I 



204 

COSLAT s x ( 3 ) 

IF <X(3).EQ,0 t ) 240,241 



240 

XL AT = 0 • 

GO TO 242 



241 

TlNLAl=SQhT(l,-C0SLAI»*2) 

XLAT=ATAN(SI«LAT/COSLAr) 




IF ( X l 3 ) , LT , Q 1 ) 206,207 



206 

XLAT=XLAT+PI 


c 

207 

XLAT=PI/2,-XLAT 

BEGIN COMPUTATION OF AZIMUTH, 



242 

VpcSQHT (XMU*(tCC+l. ) /HP) 
ARsVP/R**2*riP 




XU(1)=AK*(-8IN<TA) ) 
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XD(2)?AR*CQS(TA) 


XD<3)=0, 



DTHDT5(X<1)*XLI{2)-X(2)*XU(1) )/(X(l)**2*X(2)*+2)-SPIN 
0LDT= X0(3)/S«RT(1,"X(3 )*a2) 


AZ«=ATAN(UTHUT/DLDT»COS(XUAT) ) 

IF <DLOT*COSCXUT),L7.0 1 ) 232.233 

232 

AZM=AZM+PJ 
GO TO 234 

233 

IF CD IKOT ,LT , 0 , ) 235,234 

235 

AZM=AZMt2,*RI 

234 

XLONIi2=XLUNG»UT IM£*SF I N 
IF CXLONG2.GE,2,*PI) 226,223 

226 

XL0NG2 = XLUN(i2»2,*PI 

223 

RETURN 


END 


32UU FURTHrth) U1AGNCSI IC'"KESUL IS * FOR ORFP ' 


NO ERRORS 
LOAD, 56 
RUN , 10 
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3200 FORTRAN (2,1. 0)/tRTS) 


VU. ROOT j 1,6: <F- (J6N12 Uii 1 fit'll 0 i , IMP ) 

I l 1 e-^iU f i X(3 3,ft(O,3?,E i t3,3),C(3,5),0(3j3),t:(3j3)jXPR(3) 
6 6, 1 i - J i J 

> H> ( ■ ) = i . • 

ru 1 J = 5.,3 

1 ft(l|.')=B(l,J)SC(I,J=Jl|,JH&HlJ)=ll. 

i (3,3 ;=i(l,i)=Ul3,3)=l. 

Mltl)-g(«!/2>=C.US( r AX ) 

)=-f(J,r3 ' 

< CV,2)=C(3,3)=C0S(-0I) 

MX,3)==>lM-tjn 

t to,2>=-G<2,3j 

i (i ,l) = liC2.2)=CuS(-uli :> ) 

[ (l,2> = SiM-i‘lP) 

UP'. 1J = -D( 1 , 2) 

( mLl flriPYi U:,l>,P) 

lAl L M.-iPYj H-' , b i A ) 

1,9 3 J=l,3 

i,U 5 i=l,3 

R XO'-.C J)=X^K( J>+> ( 1 )*Al J, t> 

uO 8 1=1,3 

t ■ X(i)sXPft(l) 

P£ t UPR 

fcfll, 


3200 FORTRAN Dl AONCSi IC RESUl.TS - FOR XF0KM2- 


hlO ERROR'S 



320!) F'ORIRAN Vi . X , 0 ) / IK fb > 


KU-KvUT Ifcc .n'^wT (i^X, XC,X1, X2,X3,Fa,Fl,F2» F 3. f > X 1 r.ORL , KOUnT ) 

Fu] = (f r-fi) / (xo-xi) 

L =3 

IF (V) 7 . b . 5 

7 L = -l 

■\ = - M __ 

ri A = Xu 

R = * 

IF (X-XO) li,12 , 16 

1? AsXl 

e=xfl 

13 F=FU+(X-XD)*r(ll , 

IF CL) 4,4,^ 

4 XI" Sr<L = F01 

GU TO 44 

40 Xl.jfaKL = r0*(u~AWFUl*(ri*ri/ , 2.-fl*A/?.-Xn*CB-A) ) 

44 IF (w-2) 3, 11,11 

11 Gl^ = tF4-Fl)/(Xg-Xl) 

F0l2=(FUl-Fl2)/(X0-x2> 

F=F+CX-X0)*-(X-X1)*FJ12 

IF <L) 5,5,50 

5 Xl.-‘Gr<L3XiKGnL+(2. *X-(X4 + Xl))*Fiu a 

GO 10 55 

50 Xii'mriL = Xll«GRL+( (ri»*6-A*»3)/3. -03*6/2. -A»A/2.)*<X>H-X1) + (p-,A)«XU»X 1) 
1 *Fu 12 

55 !■• (iX-3) 3,21,21 ; 

21 F25=CF5-F2)/(X3-X2) 

F123=(F12~F23)/(X1-X3> 

V O123=(FO1?'F125)/(x0-X5> 

F=F-f(X-X0)*(X-Xl)«(X-X2)*FQ123 

If CL) 6,6,60 

f> Xllv5RL = XlNfiRL+(3.»X*X-?.*X*(XlM.Xl + XP) -t-X(1*X 1>XU»X2+ XI *X2) *20123 

GO ru 6 

6 Li XlNGRL = XlN(j-<L+t <-}»«4-A**4) /4--(B*»3-A*»31/3.*(Xm-Xl*x2)*(tI*d/2.+A* 
1 A/ 2 , )*(x0*Xl+X0*X2+Xl*X2)-Cd-A)*Xu*Xl*X2)*F 0123 

3 RETURN 

6N‘j 


320U FORTRAN DIAGNCSIIC ReSUL r S - FOR NfcUT 


NO ERRORS 











320 U F )H f<{AM 

(2.1.U)/Uf:) 



.i.l'.MUfJ^c i; JO *d (r’HU > -irl 6 J. 

t ; ifcoa t OK U-O 

, 'll , O , 

W,H,J 



,K1)= bin (Riti ) i 1 > 

1 t,i) = S IN (■•> l 1 ) *5 IM ML r \ > 



c 


uj): i;ih'(, J H) 

b . > 3 j=UuOn<i, A / =0i. A f , )- At H 



U A l. L XH OHM ( X , '( [ i J i 1 I , t j M / > 
0 JSHi-fMXCi) 

1 . ,RH i = bU'i 1 < l .-U'J j-H 1 "2 ) 
2 ii=AIA:4(5i 

i Hfc it=MAi( H-ii / H L> ) 
i « UUl.Ll.J.) 1 , -i 


2 

l .in 1 A- \ nfc 1 4 >■'* i 
•;j r.i \.2 




5 

i?- (JCC^) .Ll ♦'}*> >,!'> 
f ^«z fA-IHcfA + .2» * J l 




12 

5, i. J ,li=A<2)/Su*{ ME 1 i> 

ir ( ■ 1 J c» -4 f i 1 . if.0,.A'iO.3l 'll 3 1 1 . L T . 0 . ) 

7,3 



7 

«; J i J A 




H 

Er {JvKPM r .3. H \Pnl . 1 . 1 .0 . ) 

rdi : =r J i- :ir il 

9,ia 



10 

b-l 1 j 4 

It- < CO iRh AM. SMMI. SI. 0.) 

11,4 



li 

4 

''rtl = 3 l’-r 1 KI 
A *z | u i V 

„ 


C i 



320 J FOrtlriAl OIAGnCSI IC RcSULIS 

- FOR 

COOhU 

NO ERRORS 


LOAD, 56 
HUN, 10 


59 



320 0 FORTRAN (2,1.0 )/(RTS ) 


iUBROUl INt XFUKM (X,E JbO,Xl,0, 1NVJ 

DIMENSION X(3),XPrt(3)/A(5,53 ,B(3,3) ,C(3,3).ll(3,3),E(3,5) 
LU 1, l=i,3 

LO 1 J -1 , 3 

1 A(l,J)=b(l,J)5C(l,^:D(I,J)sE(l.J) = 0. 

l(l.l)=D<2,2)=COS(8IGO) 

Lll,2) = SIi'UtsIfc-0) 

C(2,l)=-Li(l,2) 

b(i,3)=C(2,2)=B(3,3)=l. 

C Cl ,1>=C(3,3)=C0S(X1 ) 
c ( i , 3 ) = b I nTx f > 

cco,i)=-c(i,3) ; 

b(l,l)=B(2,2)=C0S(C) 

b(l,2)=SlwtO) 

CALL HHPY3 (C.D/E) 

CALL M M p Y 3 (B,£,A) 

10 4 1=1,3 

LO A J=l, 3 

A F( 1 , J?=A<0, 1) 

XPN ( 1 } =XPH( 2 )=XPR ( 3 ) =0 • 

IF (INV) 3,2,2 

3 DO 5 J=l,3 

CO 5 1 = 1,3 

5 XPRCJ> = XPMJ>*X<I>*E(J,I) 

Co TO 6 : 

2 DO 7 3=173 

to 7 1=1,3 

7 XPKCO) = XPH( JI+XU )*A( J, I ) 

6 CO b' 1 = 1,3 
a x< l )=XPR( i ) 

RETURN ; ; 

EMU 


320 0 F OK I RAN DIAGNOSTIC RESULTS - FOR XFORh 


NO ERRORS 


LOAD, 56 



02Cll (2,3.(l)/lr<|b) 


MJrH.,urifcfc ttMl-'YJ (A,fc,U 
l l I^fcOS £ CM A(3*3),b(i>’S;»Cl3,'3) 
1 U 2 N=l,3 

i U l 0 = 1,3 

-uhrl! = 1) . 

Lu 6 nsi,3 

3 rLlrit i =lrLEfl f+A(L* M)*B ( M« N) 

2 ia,.W=ELbttr 

he I UrLiY 
C.nI> 


o2UU fChTriAiy JJlAuACbilC RESULJS - FOP ^r-r^ 


NO fcrtKONb 
LOAD, 56 

LOADING UELE I cL 
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